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INTRODUCTION. 


Y Philoſop hicek Eſſays having been 
M Ges Tacks, publiſhed, and — 

ing they have been ſtigmatiz d as he- 
torodox, — as they have never been anſwer d 
by way of ſerious Refutation, but on the con- 
trary, honour d with Encomiums by various 
eminent Authors, amongſt whom were ſome 


of the moſt profeſs d and judicious Critics of 


the preſent Age, (a) I am encouraged to hope 
that they have been look'd upon as founded 
on- rational Principles, notwithſtanding their 
variation from receiv'd opinions: I ſhall how- 
ever flatter myſelf that I have ſufficient reaſon 
to think ſo, until ſuch principles be difprov'd 
and ſet aſide by more convincing arguments, 
and ſupported by Experiments equally « con- 
cluſive. 

Since therefore they have been well 8 
by many, and the peruſal of them recommend- 


ed by impartial and learned Men, I am excit- 


ed to put Pen to Paper again on the ſame 
Na more e as Experience and 2 — 


——— 


ä „** 


(4) The Author of FT Critical Review were 75 
candid as not only to give a brief account of ſome 
of the principal parts of the Eſſays, but to conclude 
with a commendatory Character of them — See 
Critical Review for October 1766. | 
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INTRODUCTION... 


Fe hive Gore furniſh'd me ERS a vari 
of other uſeful Diſcoveries, which enable; me 
to illuſtrate and confirm what I before ad- 
vanced. 

What I have more to offer is therefore in- 
tended as a Supplement to thoſe Eſſays. 

Being in company with a facetious ſpecula- 
tive Gentleman, and the converſation happen- 


ing to turn on Electricity, he declar'd that the 
Electrical Phenomenon ſeem'd fo ſurprizingly 


abſtruſe and myſterious, as in his opinion never 
to be rationally accounted for on any natural 


principles whatever, ſo as to be render'd intel- 


ligible, ; 

I told him I was far from thinking ſo, and 
that the rendering of it ſo plain as to be eaſily 
underſtood was the principal, or rather the 


only Reaſon why I undertook to write my Phi- 


loſophical Eſſays; and that I could not help 
thinking J had fo far fucceeded in the Attempt, 
that little could be found wanted in them to 


render the Electrical Appearances and their 


cauſes perfectly intelli gble, particularly if they 


were perus'd attentively, and A exa- 
mined with that view. : 


N. B. I ſhall proceed in the preſent 2 


as if ſtill confabulating with the ſame Gentle- 


man, by way of a familiar * en 
ia and B. 
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Figs, a permanent Principle. Haar, | 
not an efſential Property of FIRE. 
The Ports of Warr Ls with 
\Fing—Quiexotns Nn. in 


B. ** * early viſit, Sir, this Morking is 
1 M 1 Mer fr by what I have heard 
{ance our laſt Converſation. * e 

I was mentioning in a es 
Caen whe you advanced relating to 
Electricity, and they ſeem'd to cenſure you, or 
rather to ſet you at nought, for theſe three 
Reaſons: Firft, as an Innovator, that maintained 
heterodox Princi ples. Secondly, that you are too 
precipitant in your Application of the electrical 


Fluid, before a ſufficient number of Experi- 


ments had been made to confirm fuch rea- 


ſoning. 7. birdly, that you expreſſſy err | 


that there was no Heat in Fire. 
A. As for their firft Reaſon, that of ccrifitin ks 
me for maintaining Principles different from 
the 2 of Mankind; tis preſum d I may 
B 2 ; ap- . 

My = 


* 


(6) 


2 to all judicious and candid Men, whe- 
4 t be a juſt Reaſon for Cenſure, if others 
have not made the ſame Enquiry into thoſe 
things about which we differ. Their 
Second Reaſon, that of being too forward in 
my Enquiry as to the Nature and Uſes of the 
clerical Fluid, before a ſufficient number. of 
Experiments had been made by way of exa- 
mination into the nature of it, I am at a loſs 
to know, ſince Myriads of Experiments have 
been already made, and more are daily mak- 


W "Y I can aflufe them that ſuck a . 
tiplicity of Experiments are not abſolutely 
neceſſary; a few well choſen ones will be found 
to be abundantly ſufficient. Nor can they 
ſay that a fufficient length of time to make a 
Do Trial has been wanted; Experiments hav- 
ing been made with it conſiderably more than 
fifty Years fince modern improvements ; — 
Firſt, by Mr. Haukſbee; next by Mr. Stephen 
Grey of 42 Charter Houſe; * Mr. Du F aye, 

and others. 
As to their laſt Reaſon it will be nale 
for me, in order to wipe off ſuch an Opprobri- 
um from my Book, to inform the heedleſs 
and — Reader, (for no other I may 
well ſuppoſe could miſtake my meaning 
that altho it aſſerts that Heat is not eſ- 
ſential to Fire, and produces a variety of 
Inſtances to prove that in many caſes Fire 
W * ren the ſame time it 
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eſt Heat of all is dhe 


effect of Fire only, and ſhews'by what means 


it was produced; (4) therefore to preveſnt 


Errors of the ſame kind for the future, I am 
inclined to think it ne for me to reeapi- 
tulate ſome of thoſe parts of the Eſſays which 
relate more particularly to that Subject, eſpe- 
cially the Definition of Fire and Heat, and 
the Obſervation: on cold Fire. — Firft then, 


, Pire is an Element in the friget Senſe of 
« the word, and is I a 9 
« Principle.” 


. «Secondly, 7. hat it is in form of an . 

« Jy fine Air or ther, and is by means of Blee- 
« tricity diſcover'd to exiſt in the pores of all 
6 groſs. Bodies with which wwe are converſant.” 


, Thirdly, True Fire, 551 without a Pabu- 
e Jum, and conſe yield: neither Smoke, 


- — nor any 2 feculent Matter.” 5 


Which remarkable . we looked upon 
to be peculiar to the Solar Fire when collected 
in the Focus of a Burning Glaſs, or a concave 


Speculum, till the Electrical Apparatus opened 


another to our view, which ppears to be 
equally pure with the Solar, and which may 
therefore be. — * 7 5 10 be OE 


(a) weg wude, Mine, © eee 
FINES -.” e Fourth- 


(8) 
Fourthly, True nee bby hot or ciatd; 
1 (a) according to the . ee | We rhe . 
« in which it exiſt. 
To tkeſe might be added thoſe eſſential 
Properties of i ;ndefinite Elaſticity and Rarity, 
10 — theſe are ſo abſolutely — that 
«. without them there wou d be no ſuch thing 
«as explaining any of the Experiments in a 
c rational and ſatisfactory manner. 
The Author thought a poſitive Definition 
« of Fire to be neceſſary, ſince Elementary 
« Fire is a term frequently met with, but 
« yet not always underſtood, even by thoſe 
« ho make uſe of it; and is therefore often 
_ _ in a Fu ſenſe me in - pt 


Fe n 
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( a) « Here I exp peR, as I kive BS, IE to meet 
& with the ſame — which moſt. others have done, who 
*"with an honeſt o poſition to rooted prejudices have dared 
f to advance. — Truths.“ 

« Amongſt the various methods adopted. by ſhallow 
%“ Minds for the — of Controverſies, there is none 
- 2 frequently made uſe of by them than hat is com- 


% movly term'd the Rene This, like an im 2 


0 wag carries all before it: No remonſtrance of 

„ no ſtrength of Argument can ohtain the leaſt hearing in 

« the tumultuous uprgar; nor ſhall 1 at all wender if I 

* experience the like t tment myſelf from the unthinkin 

60 — flels'd: Multitude, in whoſe injudicious an 

“ unphiloſophical Ears, cold Fire may ſound as the highet 
abſurdity, a contradiQtion in very terms. But the A 

t bation of fuch i t 1 2 * is what I am nor fo 


c ambitious of, as to 8 an oblation, rege 

« at the Altars a their Fancies have erefted, 

* ünquiſitive, diſcerning, and unbiaſs'd Readers I dreh. 

* my Diquiſitions on this "intricate Subjett, well knowi 

& hf BY will examine yith | Temger, and degree, wil 
1 & mean 
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4 meanings; 1 have therefore conſined it to 
« that particular and reſtrained Senſe which 


c only it propefly bears; no Fire having a 
right to the epithet pure, but that which 
<«, ſuhſiſts as above remarked, without a 
« Pabulum- ; nor did we know of any 
« Fire that had the leaſt pretenſion to 
« ſuch a Purity beſides the Solar, till we 
« were agreeably convinced to the contrary 
% by the Diſcovery of the Electrical Fire 


4 


* * 


H EAT ts an accidental Property or Qualyy 

of Fire generated at pleaſure by the mutual 
Attritton f the Particles of the Fire; or in 
other words, when Heat is produc'd by the Attri- 


tion. of two Bodies, the firit and proper cauſe of 


ſuch Heat is the mutual Attrition of the Par- 
ticles of the Fire contained in thoſe Bodies, canſe- 


quently Heat is the ect of that mutual Attri- | 


FOR. | ; | 
Hence Heat is generated, | increaſed, and 
continued in proportion to the violence and 
continuance of that mutual Attrition of the 
Particles of the Fire; and we ſhall have ſuffi- 
cient Reaſon to believe (when we come to 
ſhew the method by which the greateſt Heat 


4 8 Was 


10) 

was produced that ever has been known) 
that if it were poſſible to diveſt any two Bodies 
of the Fire contained in their pores or inter- 
ſtices, no Heat at all would be produced by 
the friction, tho ever ſo violently ond ever ſo 
long continued. 

Hence alſo, though the vulgar expreſſion 
bot at Fire implies that Heat is the very 
Eſſence of it, yet if we do but reflect on the 
Effects of the foregoing Experiments, vie 
ſhall behold a cloud of Witneſſes all of them 
ready to teſtify, that Heat is not an eſſential 
Property of Fire; for Fire is not always 
hot, even when - capable of melting Metals, 
if effected by Electricity. Dr. Franklin 
melted braſs Pins, and ſteel Needles, Gold, and 
Glaſs. © And though ſays he I have taken 
up the pieces of Glaſs between my Fingers 
« immediately after this meltin g; I never 
c“ cou'd perceive the leaſt warmth in them.” 
Dr. Franklin's Letters, Edit. ad. p. 66. 

Again, Tho Water is naturally cold, yet 
we find the pores of no one thing more plen- 
tifully ſtored with Fire than thoſe of Water; 


nor is there any thing beſides Metals, from 


which pure Fire can be ſo plentifully obtain d. 
Since then it always exiſts in Water while 
in a Fluid form, who can doubt the truth of 
the Aſſertion of the great Experimentaliſt Dr. 
Boerhaave, 'viz. © bat an incredible Quantity 
C of Fire is contain'd in the coldeſt maſſes 


« of lee, and may be inſtantly * from 
66 em 


. 


O< I 


(24: 

« them with a great deal of Violence?” (a) 

But although it ſeems true from the Pre- 
miſes, that Fire is frequently coLD ; yet that 
can be only in a limited Senſe, fince Bodies 
are only compatatively cold or Bot. 3 
That which is greater than the heat of the hu- 
man Body we term Hot, and that which is leſs, 
we term cold, though in a' more unlimited 
Senſe Fire may not improperly be faid to be 
always poſſeſſed of heat and motion too in 
ſome degree. fk 3 
To render myſelf on this head the more 
plain and intelligible, I muſt tranſcribe another 
paſſage from the abovemention'd celebrated 
Author on Heat and Motion, tho' to ſay the 
truth, he confounds the-terms Heat and Fire. 

« There is ſtill another motion, ſays he, 
«© which I aſcribe to Fire, which is the con- 


— 


« ſtant effect of its proper agility; and this is 


« moſt evidently demonſtrated by undeniable 
« Obſervations. Let us, for inſtance, conſider 
« Water when it is 33 degrees cold, and it 
« will then be in its coldeſt State ; that is, it 
« will contain as ſmall a portion of Fire, as in 
te the nature of Things can poſſibly reſide in 
« pure Water; for if this ſimple Water be 
« effected with a greater degree of Cold, it will 
4 not continue Water any longer, but be 
te converted into a pellucid brittle Subſtance 


6 — 


* * 


(a) Boerhaave's Elements of Chymiſtry, Dallow's 
Tranſlation. Page 81. : | | 
'C 6. called 


612) Dialogue I. 


4 called Ice, tho reducible again to Water 
c by a heat of 33 Degrees. Hence therefore 
« it appears evident, that Water is Water 
« only by the Motion of the Fire reſiding in 
„ jt, and that it is not Water from its own 
« Nature conſider d ſeparately and alone: The 
« ſame is true of Glaſs, Foſſils, Sulphurs, 
« Semi-Metals, Metals, and perhaps of all 
« other Bodies, which appear in a conſiſtent 
« form in a ſmaller degree of Heat, but are 
« put in fuſion and converted into a kind of 
« Water if the ſame is increaſed to a certain 
« degree, which will be different, according 
© to the various Natures of the Subſtance 
« under Examination. Since therefore 

« Fahrenheit's Thermometer the natural Heat 
« has been obſervd 33 degrees below the 
« freezing Point, hence we ſee evidently, that 
* thro' all the difference of 33 degrees the 
« Fire was agitated with a motion that grew 
« gradually leſs and leſs, but was never totally 
« deſtroy d; and therefore even at that Time, 
„ when all Animals and Vegetables periſhed 
ce thro' the exceſs of the cold, the Fire was 
« not abſolutely at reſt. Therefore we may 
C ſafely aſſert, that the Fire was even then in 
* motion. But as it appears from Experi- 
« ments, that this Fire may be diminiſh'd 
« artificially ſtill 40 1 more, we are 
« hence certain, that Fire, in the greateſt 
* natural cold poſſible, is agitated 40 degrees 
« more than it is in this artificial one, and 
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« that again thro every intermediate degree it 
« 1s continually diſſolving ſome Bodies, hich 
« a little after in a _— degree of Heat, 
« appear of a ſolid Conſiſtence. Fire, there- 
« fore, is perpetually agitated in the greateſt, 
| « Cold, and ſtill gradually more and more in 
« every increaſe of Heat ; and conſequently is 
« always hot and in motion.” See my Edays, 
Page 248. Section 160. | 05 
C N. B. There is another fluid Subſtance 
not yet taken much notice of, which re- 
quires the greateſt degree of cold of all 
others to convert it into a ſolid, namely, 
that of Quickſilver; which is of late Vears 
found to become ſo by means of a certain 
degree of cold, as well as Water and many 
her Things. — ¶ See, an Account 
of artificial cold produced at the Royal Aca- 
my of Sciences at Peterſburgh, by Door 
Himfelf. In a Letter to Doctor Caſtro, 
F. R. S. Tranſlated from the French by James 
Parſons, M. D. F. R. S. from the Philoſo- 
pbical Tranſattions”. _ Sr 
This Effect was produced by means of a 
freezing mixture by which Fahrenheit's 
Thermometer was reduced 65 + degrees 
lower than the 40 degrees before mention d, 
the ſum of which is 105 2 — or to ſpeak 
more intelligibly, if F ahreahet's Thermometer 
is at 10g + degrees when the Mercury 
begins to freeze, and at 33 when the Water 
begins to ex N the Motion and 
f F 
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Heat 
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Heat of the Fire contain'd in each will be as 
thoſe numbers, that is, the ſmalleſt degree ot 
motion and heat, which is juſt ſufficient to 
melt the ſolid Quickfilver, and the increas'd 
motion and heat, which is juſt ſufficient to 
melt the ſolid Water, are as the number 105 2 
and the number 33”. 

From ſuch a method of Reaſoning, we 
may conceive all the different degrees of Motion 
and Heat in agitated Fire, from the leaſt to 
the greateſt, that is, from the ſmalleſt degree 
of the motion and heat of Fire which melts 
the ſolid Quickſilver, even to the greateſt 
imaginable, namely, that ſurpriſing degree of 


motion and heat which is produced at the 


Focus of Villette's Mirrour”, _ 

« N. B. This muſt be a more intelligible 
way of ar uing, than that of Heat and Cold; for 
as it is allowed that Heat is only relative, that 
is, the Heat which is. leſs than that of the 
human Body, we term co/d, and that which 
exceeds. ſuch Heat, we call hot ; Heat and 
Cold therefore cannot be fo juſt a diſtinction, 
as to term them different degrees of Heat; 


| becauſe it is not 2 little difficult to know 
where to place the Zero (or o) on the Ther- 


mometer, to point out where the Cold begins. 


If this Diſtinction be diſliked on account of 


the manner of defining it, the World will be 
much indebted to any one, who can ſhew 
where to fix the ſtandard on the Thermo- 


meter that will hew where the Cold ends, and 


the 


( 15) 


the Heat begins. Hence appears the 
neceſſity of making choice of ore Trang ad- 


equate Terms“. 


The foregoing Obſervations being duly 
conſider'd, it evidently appears that Fire is n 
totally deſtitute of Heat, nor conſequently 700 


Motion, from the greateſt degree to the let: 'E 


And if we uſe the ſame Author's Term, Cold 
inſtead of leſs degree of Heat, then we may 
ſay, that Fire in the greateſt artificial Cola, that 
is poſſible, is agitated 65 degrees and an half 


one of 40 degrees, i. e. 105 2, from which 
greateſt degree of Cold, through every inter- 


mediate degree, it is continually diſſolving ſome 


Bodies which a little before in a ſmaller degree 


of Heat appear d of a ſolid Conſiſtence. Fire 
therefore is perpetually agitated in the greateſt 
Cold, and ſtill per 5 more and more in 


every increaſe of Heat, and LA ns. is 


always hot and in motion. 
By the help of this Recapitulation I het I | 


have fo fully declar d my Sentiments on Fire, 


and the cauſe of Heat, that no one will have 


the leaſt room to think that I ever was ſo in- 


conſiſtent with myſelf, as even to inſinuate that I 
ſuppos d there was no Heat in Fire. 


„The Analogy or degree of proportion be- 
tween the Elaſticity and Rarity of the common 
Air, and the ſame Properties in ther, was 


according to Sir Jaac Newton as 700000 to 1. 


1 


/ 


more than it is in the foremention'd artificial 
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(a) It was this remarkable Difference of thoſe 
inherent Properties, which was the cauſe 
of my making a more peculiarly ſtrict ſcrutiny 
into it, than I ſhou'd otherwiſe have done”. 
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Electrical Fluid, true and real Fire; 


indefinitely elaflic and rare; as by 
Preſſure, or an impelling Force; the 


Author charg'd with deifying it; 


delegated by the wiſe Author Mature. 


3 HAT elſe is neceſſary to be 
2 known before the Experiments 


W 
and the electrical Fire render'd 
intelligible? 8 
A. One thing more is altogether as neceſſa 
as the former, viz. that which Sir Tac hinted 


at in the concluding Paragraph of his Principia, 
namely, now we might add,” he ſays, © ſome- 


« thing concerning a certain moſt ſubtile Spirit, 


« which pervades and lies hid in all groſs Bo- 


WL 


a) For Sir Iſaac's Computation and the manner of In- 
eſtigation, Sec his Optics, Quere 21ſt. or Ears, p. 68. 
8 | . dies 


[ 


can be ſatisfactorily  explain'd, 
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« dies, c. which altho' but a mere hint, (2) 
was diſcoyer'd when examin'd by electrical Ex- 
periments to be juſt : Nothing is more clear 
and obvious, than that we” obtain'd the fame 
Spirit from the pores of all contiguous non- 
electric Bodies. But more of this hereafter. 

Theſe Diſcoveries of that great Philoſopher, 
of the remarkable Rarity and Elaſticity of - 
ther are abſolutely neceſſary to be known, be- 
fore the Experiments can be render'd intelligi- 
ble, or even reconcileable to one another; (3.) 
which if duly attended to, will prove (as was 
obſerv'd in my Eſſays) a Key to ſolve and un- 
lock moſt other Difficulties throughout all the 
Operations of Nature. 204 een 

B. I muſt own that your Arguments ſeem 
ſo rational and perſuaſive, as to excite my Cu- 
rioſity to become better acquainted with this 
amazing Power of Nature, ſince you aſſure me 
the thing is not ſo very difficult as I imagined, 
and particularly, if it be examin d with atten- 
tion and impartiality. In order therefore to do 
it the more effectually I will undertake the 
peruſal of your Eſſays again; for altho' I read 
them once, I muſt confeſs I did not much 
conſider the true purport of them, and as at 
the ſame time I thought the Subject too diffi- 
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(a) This I call a mere hint, becauſe nothing relating to 
the ſame Subject occurs in all His Principia, but in 
portentous Paragraph only with which he concludes. 1, 

(3) This has been throughly conſider d by electrical 


3 cult 


Philoſophers, 


and 40. . &c. 
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cult ever to be underſtood, probably that was 


the reaſon of my Reading them over too 
, 5 7 HW 0h 


A. Before you begin the Book again, it will 
be neceſſary to inform you, that the electrical 
Fluid is in form of- an extremely elaſtic Air, 


and, as you will find, indubitably prov'd to 
be true and real Fire, and withal, as pure as 
the ſolar Fire in the Focus of a burning Glaſs, 


fince like that it yields neither Smoke, Aſhes, 
nor any other groſs Matter. 

And here I muſt previouſly obſerve to you, 
that this is what the Ancients and ſome few 
of the more diſcerning Moderns have term'd 
elementary Fire; how they diſcover'd that 
ſuch a Principle exiſted, and particularly that 
it was Fire is not eaſy to conceive; and not- 
withſtanding this their Deſcription of it was 
juſt what we find it to be, fince we have 
made ſo complete a Diſcovery of it, as even to 
realize it to the Senſes. You will likewiſe 


find that it appears to be an univerſal Agent 


in the ſtricteſt Senſe, fo as to occupy and fill 


all Space, not only all free and open Spaces, 
but the mimuteft vacuities and interſtices or pores 
of the moſt compact and ſolid Badies, agreeable 


to the Prediction of Sir Jſaac Newton as we 
find it in the concluding Paragraph of his 
Principia, as hinted above, and as will- more 
fully appear from Experiments in various parts 
of the Eſſays, particularly at Pages 37. 38. 39. 


B. 


„ 
B. What do you really believe might be 
ſafely concluded concerning its Nature, Office, 
and general VU? eee e 
A. Were I to declare my own private Sen- 


timents to you, I ſhou'd affirm, without any 


heſitation, that this grand Principle is the 
primary or firſt, and indeed, ſole Cauſe of all 
other ſecondary Cauſes whatſoever. That 
it is indefinitely elaſtic, and acts by preſſure 
or an impelling force; the mechanical Cauſe 
that we breathe, live, and move; the efficient 
Cauſe of all motion; the phyſical Cauſe of 


Gravitation, Coheſion, Magnetiſm, the ebbing 


and flowing of the Sea, and of all other the 
moſt abſtruſe Phenomena of Nature. 
B. Why, my Friend, you take moſt ample 
ſtrides indeed! I am afraid Electricity has 
turn'd your Head; ſince you go on eſs, * 


muſt look upon you as a down right Enthu- 


faſt, and that you are electrically mad. 
A. You may, Sir, rally and banter me as 
you pleaſe, and think that I have taken unwar- 
rantable ſteps; but I am perſuaded you will 
find that I am not the only Perſon who has 
affirm'd very great things of this univerſal 
powerful Principle, which Electricity has diſ- 


 cover'd to us. As firſt, Dr. Franklin has unde- 


niably -prov'd by his Experiments, that the 


electrical Fluid and the Fire of Lightning are 


indubitably the fame, affirming that the greateſt 

known Effects of Lightning may be exceeded 

by it. Secondly, we are inform'd by the learned 
v” | D 3 
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(20 ) Diologue II. 
Dr. Prie/tly, in his Hiſtory of Electricity, that 


it is the general opinion of the moſt learned 


Electricians, that the Aurora Borealis, falling 
Stars, all Meteors in the Air, Water-Spouts 
Sc. at Sea, Whirlwinds and Hurricanes by 
Land and even Earthquakes are electrical 


Phenomena: This is the clear opinion of 


Dr. Stukely, whoſe ingenious Papers on the 
ſame Subject were read and approved by 
the Royal Society (a). The moſt judicious and 


juſtly admired Author the Rev. Mr. Jones, 


another ingenious Electrician, after ſpeaking 
of Electricity, proceeds yet farther, and affirms 
there is hardly a motion in nature which this 


Fluid, when applied by a diligent Experi- 
„ mentaliſt, is not capable of producing. — 


« It will give a rectilinear motion in all di- 


« rections; will produce the motions of Ro- 


«« tation and Revolution; it will keep a Body 
« ſuſpended at a certain diſtance in the Air 
without any viſible cauſe, and make it turn 
« ſwiftly on its Axis; it accelerates Vegetation, 
« increaſes the motion of Blood in the Arteries, 
« raiſes Water into Tides, and, in a word, 


will ſhew itſelf as a natural Inſtrument to be 


little leſs than A/I-Sufficient (a). 

B. All- Suſſicient Why then I find Elecri- 
cians dont ſtick at deifying it; ſince you affirm 
it ſo Univerſal as to be preſent in all K 


(a) See Dr. TIT S Hiſtory of Hedi, 7 


(5) Rev. Mr. Jones on the firſt E114 EA 0 en 


| Philoſophy, p. 26. or in the Eſſays, p. 402. 4 | 
ka ; and 
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and in the pores of all Bodies, which is affirm- 
ing it to be Ommnipreſent, and if this be not 


deifying it, I am at a loſs to know what is ſo. 


A. Whatever you may think, I have af- 
firm'd no more concerning its Univerſality, 
Nature, Office, and ſeveral Uſes, than what 
appears not only probable, but what has been 


confirm'd by undeniable Evidence and actual 
Experience, as all fincere unprejudiced Enqui- 
rers after Truth, who are converſant with 


electrical Experiments, are throughly con- 


vinced of; for which, and other like reaſons, 


it is my humble opinion that it ought to be 


eſteemed as ſacred, i. e. delegated by the wiſe 


Author of Nature to be the principal, if not. 


the only inſtrument which he has appointed 
and makes uſe. of to execute his Divine Will 
throughout, the mundane Syſtem. I am there- 
fore ſo far from retracting what I have aftirm'd 
of it, that T am fully convinced I do not over- 


rate its Excellence in calling it an univerſal, . 
mechanical Inſtrument of Nature; nor will 


you find when you read over my Eſſays with 
attention, that I have exaggerated or gone 
beyond what is there provd by the moſt con- 
vincing'Experitments. 150 5 7507 hd wane 

B. I think you are rather poſitive in your 
aſſertions, but as you aver that they are found- 
ed upon the moſt unexceptionable Experi- 


ments, I ſhall think myſelf greatly obliged” to 


you for your further obſervations on this 
portant ſubject. * 180 1 | E 


im- 


. 
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edt you will only hear me with Impar- 
tiality and Attention, I am perſuaded 1 mall 


be able to make you a Convert to er 
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DI ALO G U E. II. 


The Meceſfey of Recapitulation. — An 


Inveſtigation of the extreme Elaſticity 
and Rarity of Ather.--Contraditto- 
ry Principlei of the current Philoſophy. 
Heceſſicy * explaining Terms. 
| Gravity Attraftion made uſe 
of in one 2 the Ne. $5 onſe. 


1h; 2 Have ok many e con- 


cerning our laſt Convexſation, 


1 
* and don't much wonder that you, 
who have not been converſant 


with electrical Experiments, ſhou'd think me 


ſanguine and poſitive in my Aſſertions, but can- 


not help admiring at the ſame time that 


amongſt ſo many learned Electricians, and 
ſuch as profeſs — Newtonians, few, 


if any, have applied the ſubtile Medium to 


the —— of the Phenomena of Nature, 
| | Sir 


„ 
% 1 


(23) 
ir Iſaac. Newton was of opinion, that 
a ſubtile Medium not only exiſted, but alſo 7 
that it was the Phyſical Cauſe of all. the 1 


Phenomena in the univerſe : Whereas we, that 
have made a great Diſcovery of it, ſeem to 


look upon the Sentiments of ſo great a Man, 


as unworthy our cultivation and attention. 


And, even you yourſelf, had you read my 
Eſſays with care, might have been able to 


judge for yourſelf of theſe Matters. 
There you wou'd have ſeen how. cautious I 


was, and the care I took that I might impoſe 


neither on myfelf nor others. 

When I fir began my enquiries, finding i 
that Air was a principal Agent in producing 
ſuch wonderful effects in Electricity, I was led 
to enquire more particularly into the Nature, 
Properties and conſtituent Parts of the Atmo- 
ſphere, accordingly I conſulted the moſt au- 
thentic Writers on that ſubject, and particularly 
the learned Biſhop Berkeley, who had beſtow'd 
much time and pains on it, and adopted many 
of the Opinions of the Ancients concerning 


Air (2). After purſuing ſuch enquiries, I diſ- 


cover'd that the electrical Fire itſelf was only a 


more pure and exquiſitely elaſtic Air: I Was 


therefore convinced that I could not fix my 


Firſt Principles on any Baſis ſo firm as on Air, 
which are, as you will find, in en Page 22, 
| a GS 
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From p. 33. to p. 37. are Lord Bacon's and Sir | 
Ifaac Newton's Sentiments concerning a ſubtile 
ther or Spirit in the pores of Bodies: From 
thence to Page 40. Section 83. are Experiments 


to prove the ſame, and to ſhew by wn eas 
it 1s retained there. 

Page 41. Section 8 5. ſhews how it was con- 
dens d and retain'd in open Air. 


Page $4. Section 116. ſhews that the pitti 
cles of elaſtic Fluids mutually repel and recede 
from each other, prov'd by various np ggrets | 


ments. 


Page 67. Section 141. Sir Iſaac Newton' 8 


inveſtigation of a method to prove the extreme 


Elaſticity and Rarity of his ſubtile Medium or 


Æther, with a variety of others. 

B. This method of Inſtruction might be very 
good, if my Head, like a common Place- book, 
could retain every thing that was commit- 
ted to it, but as that is not the caſe, I muſt 
beg you to be ſomewhat more explicit, and 


make Recapitulations wherever they may ſeem 
moſt requiſite, otherwiſe a great part of your 


trouble will be thrown away; that is, if you 


don't repeat the whole Paſſage where ' ſuch 


Repetitions are neceſſary. 


A. I cannot but own that your obGaention: 


is juſt, and that mere references might not be 
always ſufficient; I will therefore, according to 


your defire, be more particular, eſpecially as 


ſeem determined to purſue the Subject in 


good earneſt. Beſides ſhould I ever have a * 


mind 


(25) 
mind to publiſh this Conference, thoſe Readers 
who have neyer ſeen the Eſſays, will be as 
well pleas'd with the Quotations as you; And 
though ſome might cenſure them as ſuperflu- 
ous, they may eaſily paſs over them; and I am - 
convinced that in a Performance of this kind 
ſuch Repetitions cannot well be avoided, ex- 
cept we chooſe to ſacrifice peripicuity to con- 
ciſenels. 

B. I muſt now heh you to inform me what 
are the moſt eſſential Properties of this ſubtile 
elaſtic Medium ? 7 

A. An almoſt inconceivably great Elaſti- 
city, and yet as extreme a Rarity or Fineneſs 
as before mention'd. However, it muſt be 
owned, that we are highly indebted to Sir Iſaac 
Newton for pointing them out. For had it 
not been for his aſſiſtance, we might have 
been ſtill, and probably a much longer time, 
groping as it were in the dark after them, 
and perhaps never have been able to anſwer that 
Queſtion ſatisfactorily. 

When deſcribing his ſubtile Medium or 
Ether, he informs us, that it is 7500000 times 
more elaſtic than the Air and above 700000 
times more rare. Query 21ſt. — But although 
ſuch a ſubtile Medium, as Sir Iſaac then con- 
jecturd to exiſt, is now actually diſcover'd 
by the cleareſt Experiments, and even realiz d 
to the Senſes, and which we find to be poſſeſt 
of thoſe remarkable Propertĩes which are above 
mentioned in a * degree; yet, we were 

not 
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( 26) Dialogue II. 


not aware, -nor could ever have imagin'd, that 
the proportion of thoſe natural properties or 


qualities in the Æther, and the fame proper- 


ties in common Air was ſo great as 700000 
to I, had we not been throughly convinc'd by 
Experiment of its extremely great Elaſticity 
In the next Query he ſays, if this Æther be 
ſuppos'd 700000 times more elaſtic, and above 
00000 times more rare, its Reſiſtance would 
be above 600000000 times leſs than that of 
Water, and fo ſmall a Reſiſtance would ſcarce 
make any ſenſible alteration in the motion of 
the Planets in 10000 Years. — Here Sir Iſaac 
ſeemed to doubt whether ſo great a Rarity 
wou'd be credited ; therefore to obviate ſuch 
an objection he ſeems to demand an anſwer to 
another Queſtion, ſaying, if any one ſhould aſk 
how a Medium can be fo rare, let him tell 
me how the Air in the upper parts of our 
Atmoſphere, can be above a hundred thouſand 
thouſand times rarer than Gold ? 
' Before the real diſcovery of ſuch a ſubtile 
Medium by means of the electrical Apparatus, 
the very exiſtence of any ſubtile Medium, 
beſides that of common Air was denied and 
rejected with ſovereign contempt, and is ſtill 
diſbelieved by very many, notwithſtanding it 


is moſt clearly verified by Experiments even 


to our bodily Senſes. bidet whos 
Hence the inviſible power of Prejudice in 
favour of preconceived Opinions, inſomuch as 
h to 
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to deny the plaineſt Facts. Thoſe two inhe- 


rent Properties appear in the electrical Fluid 
in a moſt wonderful degree, though the exact 
Proportion to the ſame Properties in common 
Air is not eaſy to aſcertain: But by means 
of theſe two Properties in the electrical Ether, 
together with what was before hinted of its 
lying hid in all groſs Bodies, the Experiments 
are ſolv'd in 4 rational manner, which would 
otherwiſe be abſolutely impoſfible. mT 
Of all the great Difcoveries made by Sir 
Iſaac Newton, tlioſe of the extreme elaſticity 
and rarity of Æther will be found to be by no 
means the leaſt, notwithſtanding there hath 
hithefto been very little notice taken of them: 
However, I am confident they will be found 
abſolutely neceſſary, before any conſiderable 
advances can be made towards explaining the 
Experiments? See the Inveſtigation of thoſe _ 
inherent properties, Optics, Query 21ſt. or in 
the Eſſays Page 68. Section 142. 5 
But as neither of them may be ready at 
hand, I ſhall, for the information of my new- 
Subſcribers, repeat the Inveſtigation, and the 
rather ſince ſome other things may by that 
means be rendered more clear. ee 
Fir, That the Medium which propagates 
Sound is the common Air or Atmoſphere; and 
that the Etlier beyond the Atmoſphere is the 
Medium which propagates Light from the Sun. 
He then conſiders the different Velocities of 
Light and Sound, and obſerves, Secondly, that 
Io" ds * v4 a * 8 . 5 
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Sound moves no more than the ſpace of 
100 Miles in much about the ſame Face: of 
time that Light moves from the Sun to the 


Earth, which diſtance Sir Iſaac computed at 


70 Millions of Miles; fo that the former is 
contain'd in the latter 700000 times (4), 
This datum flender as it may ſeem, was yet 
ſufficient for his inveſtigation of the proportion 
of that remarkable inequality, or difference, 
of the Elaſticity and Rarity of the ſubtile 
elaſtic Medium or Æther, and the ſame qua- 
lities in the elaſtic Air (5); the tollowin g are his 


own words. 


Sounds move about 1140 Engliſh Feet 


* in a ſecond minute of time; and in 7 or, 8 


« minutes of time, they move about 100 
« Engliſh Miles. Light moves from the Sun 
< to us in about 7 or 8 minutes of time, which 
js about 70,000000 FEngliſh Miles; ſuppoſing 
*. the horizontal Parallax of the Sun to be 
« about 12”, and the vibrations or pulſes ot 
ce this Medium, that they may v9 the al- 
e ternate fits of eaſy tranſmiſſion and eaſy 
« reflection, muſt be ſwifter, and by conſe= 
« quence above 700000 times {wifter . than 


* 


Sounds, and therefore the elaſtic force of this 


« Medium in proportion to its denfity, muſt 


be above 700000 multiplied by 700000 (e), 


that is, above n times greater 


As Ge, 121 ' 70;000000 :/ oe 500 ; or TP”. 7 
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« than the elaſtic force of the Air is in prv- 
« portion to its denſity (a); for the velocity 
« of the pulſes of elaſtic Mediums are in ſub- 
duplicate Ratio of the Elaſticities and the 
Rarities of the Mediums taken together“ 

B. I don't underſtand Sir Iſaac, ſince he 
makes uſe of the words Denſity and Rarity 
promiſcuouſly, as if they were ſimilar, not- 
withſtanding they are oppoſite Terme. 
A. If you conſider the Purport of his Rea- 
foning, you will find that the above mention'd 
denſity is ſo extremely ſmall, that it is in rea- 
lity, rarity; the greatneſs of the rarity and 
the ſmallneſs of the denſity being the' ſame 
thing, and Sir Iſaac himſelf in the next words 
calls it Rarity. | EY | IT. 
B. I ſhould be glad to be informed con- 
cerning the expanding force of an elaſtic Fluid, 
I cannot poſſibly form any adequate Idea of 
the nature of it. What can be the Mechani- 


— 
[ET * 


(a) Sir Iſaac Newton by allowing the Sun's Parallax to 
be 12" made the diſtance to be about 70,000000 of Miles; 
whereas, according to later and repeated obſervations made 
with the moſt accurate aſtronomical Inſtruments, the Sun's 
horizontal Parallax is not much more than 8 ſeconds and an 
half, whence the diſtance of the Sun from the Earth cannat 
be leſs than 95000000 Engliſh Miles, and if to avoid Frac- 
tions, we are allowed to call it in round Numbers; 100, ooo, 
then, by analogy, the elaſtic Force of this Medium in pro- 

rtion to its denſity muſt be, according to Sir Iſaac's me- 
thod of inveſtigation, above 1,000000 multiplied by 1,000000, 
i. e. above a Million of Million Times greater than the 
elaſtic force of the Air is in proportion to its denſity, con- 
ſequently we may be allowed to call it an indefinite number 
of times more rare and more elaſtic than the common Air, 
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cent of ſueh an Expanding force, and'what 
can be the form of the primitive particles that 
conſtitute ſuch a Fluid 
A. This is not eaſy to aſcertain: Mr. Boyle 


was of Opinion that the primary particles 


of ſuch a Fluid, fine as they are and imper- 
- -ceptible to the Senſe, muſt be in form like 
= many little Watch-ſprings, coil'd and con- 
torted in the nature of ſpirals, but infinitely 
more perfect, ſince theſe act every way, and 
Wr way alike in a ſpherical manner. 
B. But if this ſpiral-like form of the Air 
be neceſſary to cauſe the elaſticity of it, we 
muſt be allow'd to ſuppoſe the ſame ſpirals in 
Water, tho' an incompreſſible Fluid. The 
- ſteam of bojling Water appears by its effects 
to be equally elaſtic with the Air. Water 


+ J'incloſed wou'd, if ſufficiently heated, | burſt 


_ the ſtrongeſt Veſſel. In the olipile its elaſ- 
ticity is as manifeſt" as that of the Air. Are 
the particles of Water then of a ſpiral- like form, 

and is the Suppoſition neceflary? 7 
f it is not neceſſary to aceount for the 
elaſticity of Water, it cannot be ſo to account 
for that of the Air. It would be abſurd to 
feign a ſet of ſpringy particles in Water. 

A. You ſeem to have forgotten what electri- 
city has render'd moſt clear, viz. that the 
pores of all groſs Bodies are replete with 
electrical Fire which is only a more pure Air, 
and is always expanded by heat. Steam is a 
5 W has * of the * Air, 
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Ether or true Fire, blended with the pari- 
cles of Water (a). This Fire in the ſteam, is 


as elaſtic in the Æolipile Cc. as in the com- 


mon Air; but the elaſticity of the ſteam is by 
no means the effect of the watery particles, but 

of that of the Fire in the pores of the Water. 

B. Before we proceed any further you muſt 


give me leave to tell you that your Philoſophi- 


eal Principles ſeem to me ſo very — | 
that I cannot call you a Newtonian ; I ſhoud 


therefore be glad to know what to ſtile you 


as a Philoſophers ſhall I call you a 8 
em! 4 
A. I was always a profeſſed Enemy to 
Parties: of all Denominations, (at leaſt, gion x 
ſince I was capable of judging) on account 
of the heat and animoſities ſubliſting amongſt 
them, and the illiberal Names they ſo frequently 
beſtow on one another, even to the Scandal 
of all Parties, and therefore cannot help hav- 


ing an utter Averſion to Parties in ee 


9 well as in Theo 


And as to the HatchiaGiniens I never fave 


any of their Writings, and am conſequently a 

_ ſtranger to their principles; tho, were I ts 

diſtinguiſh myſelf as a Partiſan, I ſhould ſtile 

myſelf an Eledrical Philoſopher ; for it is to 

Electricity alone that I am indebted for that 

ſmmall ſtock of Knowledge, which I have ac- 
a 1 in my Reſearches of Nature. 2 


@ — my ' rſt Principles in | the Tae Page 23. 3 Aris | 
the Fourth, 


> 5 Before 


of ever commencing Philoſpher.—Becauſe the 
Books that treated of Philoſophy, and under- 
took to explain he were — = moſt part. 


3 or elſe the Rules 

. for Example, 
Ih a Rule or Maxim laid down. to obſerve 
that all matter was inert, having no Affections 
or Properties peculiar to it as matter, but 
was intirely inactive and dead; I ſhould have 
another, or perhaps two, that Sener de it; 
or which is the ſame thing, ſome of the moſt 
active properties were aſcribed to it, ſuch. as, 
Attraction and Impulſe; i. e. Matter or Body 
in ſome Circumſtances was indued with a 
mutual Attraction, in others with a repelling 
Force, both which active Properties were n 
&d in the Bodies themſelves. 

Another poſition was that where Attraction 
ends a repelling Force begins, 8 
arbitrary maxims, which never were, or can be 
proved or reconciled. 

Moreover when I came to look into Sir . ,. 
Iſaac Newton's Principia, I had not read 

through his Preface, before I found that great 
Mer complaining much of the many 
Ambiguities to — met wich in Philoſophy. — 
ö 1 and the above mentioned Contradictions : 
and Difficulties being laid together and conſi- 
dered, I muſt own I had no great Inclination 
to a what Sir Tfaac called the ! 
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of Nature, 27 06: g muck "jt * uche! | 
mathematical Studies; fill of a fudden, 4 flood. 
= ht broke in upon us ical of the, 6] 
oy 

| 


idental Diſcovery of the Leyden Experi- 
elt which' cleared away the ce, and effec- 
tually conyinced us that alf matter was not, 
according to the received maxim, jnafwve; 
but that there were alive particles likewiſe 
contained in it. 05 <a 
We then alſo Fins that inſtead of an 
univerſal Vacuum or emptineſs throughout 
the whole ſyſtem of nature, which was before 
a firſt- and fundamental Principle, we had 
the greateſt reaſon to believe the contrary, 
that all Nature was replete with an elaſtic 
atrial Spirit, or elementary Fire; and that the 
want of that knowledge eft an opening for 
all thoſe difficulties and contradictions above 
mentioned : There then began to OR as # 
wete,” ſomewhat like an electrical 6. 
rational Philoſophy. —— Inſtead dof wha ig 
ihconceivable mutual Attraction ſeated” in the 
Bodies themſelves to cauſe them tb. tend” to- 
wards each other, that Phenomenon or 
- appeared to be thie effect of the cud 
g force of the univerſal Fire juſt then tiſca-, 
vered ; and inſtead of fiich an unaccountab : 
Attraction ſeated within the Bodies, the efficient 
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A certain Author obſerves, That the 
2 ſpirit of Diſputing and an earneſt deſire to 
* obtain the Victory rather than come at the 


* Truth has been — of the greateſt impedi- 


* ments to the improyement of nature Know- 
„ ledge. And that nothin occaſions” more 
& þ*- tg than when different Perſons an- 
* nex different Ideas to the fame Words; for 
*« Men can never rightly underſtand one ano- 


* ther till they mean the ſame things by the 


« ſame Expreflions. That no diſputes ariſe in 
* pore 8 becauſe the Fer 


©, > 


FE ea 5 1 to 


4 think to bring one Demonſtration in 
« fition to another, he is to be diſre garded by 


* every one that would reaſon like. a "Phi wor 


* pher; for we may immediately put an 


_ -« to all Mathematical Controverſies, by ſhew- | 


ing either that our Adverſary has not 


to his Definitions, or has not laid down true 
% Premiſes, or elſe that he has drawn falſe 


Concluſions from the Principles he has laid 4 


— down; or at leaſt we muſt own that we do 


not underſtand ſome part of his Demonſtta- 
« tion, and deſire him to explain it; for unleſs i 
& We can (ew where the Error or Paralogiſm ; 
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Tis indeed moſt certain that the neglecting 
to explain Terms has been the cauſe, not only 
of ſome of the greateſt and warmeſt Diſputes 
among Authors in general, but has alſo been 
productive of ſome. of the worſt Effects; for 
had Terms been explained, it had been next to 
impoſſible, that ſuch palpable Contradictions 
ſhould ever have been introductd into Science 
itſelf, as they moſt evidently: have, particularly 
thoſe of Attraction and Gravity. - |, _ | 
Were Terms explained, no one would heſi- 
tate concerning the meaning of the word At- 
traction, or the drawing of one thing towards 
another; the ſame may be affirm'd of the 
meaning of the word Gravity or Weight. But 
if any one, engag'd in a Diſpute, were to take 
the Liberty of uſing the Terms promiſcuouſſy, 
ſo as to mean either Drawing or Weighing, 
which he pleaſed, he by means of ſuch an Arti- 
fice would have it in his power to play ſo faſt 
and looſe, that there would be no arguing wit 
Electrical Philoſophers ſeem juſtly to wonder 
that ever it could enter into the Minds of Men 
to interpret two words (which are ſo widely 
different in their Signification from each other, 
as thoſe of Gravity and Attraction manifeſtly 
are) ſo as to have any ſimilarity or likeneſs at 
all, and much leſs that they ſhould mean one 
and the ſame thing. Does not Dr. Friend ar- 
gue much more conſiſtently, whe affirms, that 
Attraction is the _— — the Effect? 


Have 


18 Dialogue IL. 


Have not Gravity and Attraction the ſame re- 
lation to each other as any Effect and its Cauſe? 
With what Propriety then could they be deem- 
ed one ahd the ſa ſame thing? Can it be thought 
any great matter of ſurprize, if a Philoſophy, 
thus cireumſtanced, ſhould be embarraſſed 
with inſuperable difficulties and perplexities, 
as could never Have happen d, had Terms been 
previouſly explained 
In a e neglect of haltig Terms 
ſeems to be one ot the greateſt, if not the prin- 
cipal Reaſon of the many perplexities and am- 
biguities in the current Philoſophy, as it left 
room, at leaſt, for the SY of various 
Inconſiſtencies. K 

Dr. Derham, though allowed to 6 an un- 
diſguiſed Author, ſeems to beſpeak, as it were, 
the promiſcuous uſe of theſe two Terms in 
ſtead of one, although quite different in theit 
Senſe and Meaning. In his Aſtro- Theology 
Book 6. p. 137. he undertakes to ſhew the great 
Uſefulneſs of Attraction, but begins it with 
enquiring about Attraction or Gravity, as if both 
of them in conjunction had been allow'd to be 
one and the ſame Principle. But ſurely, theſe 
are ſuch Liberties which can never be p e 
conſiſtent with ſound Reaſoning. 

Moſt certainly a Philoſophy, embarraſſed 
with: fo remarkable Difficulties as to require 
the Aﬀiſtance that ſuch miſerable Auxiliaries 
are capable of affording it, can never be found- 


ed of — and true 5 and yet at 


the 


( 


the ſame time boaſting of it as a; Philoſophy 
that had already arriv'd at the ſummit of Per- 
fection. 1 


* 


How juſtly, I ſay, might we exclaim againſt 


a Philoſophy, which affirmed that alf Matter 
was inert, and yet in the next Breath aſeribe to 
it the moſt active Properties, as Attraction in 


particular, although no Word can be more 


expreſſive of its Senſe, or carry its own. mean- 
ing along with it to ſignify a Cauſe or actius 
Principe plainer than that does; yet it is im- 
mediately turn'd into an Effect; and Gravity, 
Coheſion, Magnetiſm, &c. all of them into 
Cauſes ; as when we ſay, Attraction of Gravity, 
Attraction of Cobgſion, Attraction of Magnetiſin, 


&. &c. That Effects are frequently put in the 


place of Cauſes is notorious, and even Motion 
is often made uſe of to ſignify a Principle or 
Cauſe. FITC Bout * an ; +} 3h 7 

To prove this to be Fact, See p. 242 of the 
Eſſays, where you will meet with an extraordi- 
nary pompous Harangue on Motion, as a Cauſe, 
by Dr. Stephenſon, Author of the mechanical 
Phyſician. I ſhall only cite a few Lines at 


the beginning of it, which may ſerve as a 


Specimen of the reſt. 


Among ſecond Caiſes, Motion is che 
principal immediate Agent and Inſtrument - 


aof all the Effects, Operations and Phenomena 


that are produc'd in the material Univerſe, 


and is the primary Cauſe upon which the 
Power, Force, and Energy of every Body, 
. | | F 2 a 6 Or 


— | agents —ů 22 > nt td · —˙ 2 , — - — . 


| Quotations and man from other Au- 


ſo many Quotations is, that what I advance 
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4 or Syſtem of Bodies bol depend, &. &c. 


cc ali. 


B. How do cledrical Philoſophers _—— 925 
bke Abſurdities? 


A. There can be no ihe! effectual way, 
than by explaining Terms with Precifion, and 
—_— , a ſtrict Regard to their Definitions, 


— order to ure Wen either Miſtake or De- 
gn. 


B. Why do you affect to make ſo many 
thors ? 


A. You miſtake, it is not t Aﬀeftation : : But 
as I never pretended to be learned myſelf, | 
am ſenſible that whatever I advance, be it ever 
ſo worthy of notice, will be but coldly receiv'd, 
and that merely on account of my want of what 
is called Learning : My Reaſon therefore for 


may have the ſanction of the more learned, 
particularly, when they are found to agree with 
and confirm my Reaſoning. This I ſhal 
tale for —.— ta be ſufficient to ſatisfy the J 


ne and candid CO bes 


— ___w__Al. 


r Dr. Stephenſon 8 Aﬀeribn on Motion as 2 cas 
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Teneis of ne  Plilepte, — — 
Advantages they are poſſeſſed of be- 
yond others. Dr. Clarke's diſpute 
with Monſi. Leibnitz. Fire, the 
grand Deſideratum being diſcovered, 
our Reaſoning is now a priori. 
Concerning mechanical Agency. 
Lord Bacon on the ſame. —-- Reaſon 
for prefixing ſo humble a Motto to the 
Efſays.—— Fire, but one kind 27 i, 
and what that is 


0 


B. HAT do you nenn by an Ela. | 
S 5 cal Philoſopher ? 
A. By an Electrical Philoſopher, 
I mean, one who is become a Phi- 
loſopher, merely from the Knowledge acquir d 
from electrical Experiments: And by electrical 
Philoſophy, I mean, a ann ep N on 


electrical Principles. 


B. What are the Tenets, - which: are main- 


Rn by electrical Philoſophers ? 


A. That the Frame of ——— a 83 
ce and well order'd Machine; or in other words, 


66 that the viſible Syſtem of the World ws 


"wp created, 
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4 created, diſpoſed, and ſet into motion by the 


Finger of God; acts as a Machine * 


* Connexion and Communication being pre- 


« ſervd between all the diſtant parts of it; for 
© if the Contact of a Machine interrupted, 
« the Motion is deſtroy'd in all thoſe parts 


« from which the Communication is cut off, 


More particularly, ſuch Philoſophers aſſert, 


: * that the fluid ætherial Matter of the Heavens 


« acts by Impulſe on the ſolid Matter of the 
« Earth, is inſtrumental in every one of its 
Productions, and neceflary to all the od 
* Phenomena of Nature.” 

« Hence they divide the Elements into, ac- 
« tive and paſhve; not that they are ſuch by 
any inherent or eſſential difference; but that 

c according to the Order eſtabliſhed by the 


Divine Architect, they are obſerved to ſubſiſt 


“ under theſe different Relations. 

B. What Emoluments are electrical Philo- 
ſophers poſſeſſed of beyond others, which they 
were Strangers to before; 

A. Many, and very remarkable ones, ſome : 


of which I ſhall mention, 


Firft, Fire in particular, which, one ſhould 
naturally imagine to be one of the moſt fami- 
liar ſabjedts, yet, before it was illuminated by 

iments made in Electricity, there are few 
things of any Conſequence of which we were 
much more ignorant. Before that time we 
knew ſo little of the nature of Fire and Heat, 1 


that we e them to be one and the ſame, 


yi con- 


| (41) 


conſequently, as we were certain that Heat 
could be generated and deſtroyed at pleaſure, 
it muſt have been a Contradidtion to "appoſe 
that Fire was a permanent Principle. 
We had no Criterion, no. infallible mark or 
diſtinguiſhing Characteriſtic to point out to us 
that Fire was a more permanent Principle than 
Heat, till Electricity taught us to make a Pro- 
per Diſtinction between them. 

Secondly, Since Fire has been diſcover'd to 
be a permanent Principle, we are enabled to 
give a rational account of the Cauſe of Motion 
in the World, which is ſuch an ee we 
never before could arrive at. 

Thirdly, Before the grand Deſideratum Was 
diſcover' d, we contented ourſelves, when treat- 
ing of Gravitation for example, with ſaying, 
ſuch and ſuch things were effected by Gravity, 
not conſidering that Gravity itſelf was only the 
Effect, and that conſequently theſe things were 
brought about by the Cauſe of Gravity; this 
being the caſe, it could be no wonder if Philo- 
ſophy was in a very perplex'd ſtate, eſpecially 

as we ſo confounded Terms, particularly thoſ. 
of Gravity and Attraction. We adopted At- 
traction as a firſt Principle, and when we had 
it, knew not what to make of it; for although 
we adopted it as a firſt and fundamental Prin- 
ciple, yet at other times we could allow it to 
be no more than a mere Phenomenon fa). 


c 2 Br. — Clark 8 to e . 
when _—_ by Monſicur Letbails and others, 11 replied- 
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However this was dot dur fault, þ it rather 


, ſince it was owing, to th 
ſtate Philoſo phy was then in. 
„Fouribiy, Another Advantage whi Mick perry 


» 
4 . us d 


f +4 + 


poſſeſs beyond others is; that whereas none be- 
fore the Diſcoveries that have been made by 
means of Electricity could pothbly know any 
thing of the nature of Fire, nor: hardly. what 


was meant by the Term elementary Fires, 
Electricity has diſcover d and verified elemen- 5 
tary Fire itſelf, and that in ſo plain a manner, 


as even to realize it to the Senſes, 7 at the 


ſame time we are aſſur d it is in form o N 
exquifitely fine, pure Air or Rther. 


While Men remained fo entirely ignorant 
of Fire, as not to be able to know Whether 
any ſuch Principle exiſted, it was impoſſible, 
for them to know how to diſtinguiſh between 
Fire and Heat; they therefore concluded t em. 
to bo __ ſelf e err, Jy _ Is as 1 

22 


Is; 


1. is very — to call Attraftion a . le 0 


. 
« un hiloſophical Term, after it has been ſo often! 
= 
cc 


y declared that i tending tongs ck or; hl 
_—_ the Cauſe of Bodies tending towards each other; but 


_ «© barely the Effect of this Cauſe, or the Phenomenon i 


« diſcover'd by experience, Whatever be or be not 4 ; 
Cauſe of it. Gravitation or Attraction in ths Senſe he 
*« adds) is an aſtual Phenomenon of Nature.” And again; 
* Philoſophers therefore may ſearch after and diſcover; that 
2 Cane f they can, be it Mechanical -or not Mec 
but if cannot diſcover the Cauſe, is therefo 15 
"aj e Efe itſelf the e Laser — 
covered by Experience (Which is is meant by At 
© "uu and Gravitation) ever the leſs true? ” 
| bead 


t . 


r T ES: on 8 os. «on EE. as 


| hinted, that Heat could be generated and de- 


F ( 43) 


ſtroy d at pleaſure, they for that reaſon thought 

it a ſure ſign that Fire was not a durable Prin- 

ciple any more than Heat; and what ſeem d 

moſt remarkable, no one could be much more 

miſtaken than Sir Iſaac Newton himſelf, as was 

men from his aſking if a red-hot Iron was 
not Fire? 

5 ebay. Before the Diſcovery of Fire as 4 
permanent Principle, we could never „ 
to explain the Phenomena of Nature, otherwiſe 
than from firſt endeavouring to mee _ 


Laws by which they acted. 


We now, with much greater readineſs, ac 
count not only for the Laws, but the Cauſe 
of ſuch — conſequently our Reaſon- 
ing is now à priori. Fire, the grand Deſidera - 
tum, being diſcover d, we can with equal Pro- 
priety proceed from the Cauſe: to the Effet," 


which is ſuch an Ae was net attain- 


able before. . 

- Sixthly, Another 8 no les 5 
able and ſatisfactory than any of the reſt, is, that 
fince the diſcovery of an elementary Fire, a va- 
riety of the moſt abſtruſe Phenomena; of Na- 
ture, which were unaccountable. before, . are 
render'd clear and intelligible, and a 5 
mechanical Agency 2 more and more 
conſpicuous. Rev. Mr. Jones ob- 
ſerves, that · the Writings of our moderni Rea- 
ſoners, whether Metaphyſicians or Mathe- 
« | maticians, : are ſtored. with Objections, not 
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* bhly againſt the reality, but — 


cd ny of a mechanical \. J). But 
however, the Liglit now reflected on the Works 
of Nature in gefleral has left much leſs room 


for ſuch Objections. 2 1 Hat 4 
"To illuſtrate the Doctrine r a indented! 


 Apetiby; 1 ſhall quote a Paſſage out of the 


above- mentioned Book, which appears to put 
the reality of a general Mechaniſm paſt diſpute. 
That God does, he ſays, in many 


— Caſes, govern the World by material Agents, 


© and conſerve the Motion of Bodies by tlie 
I. © Activity of ſecondary Cauſes is beyondUil- 
ute. The ſupport of animal Life by Breath ; 
motion of a Ship before the Wind; of 
che Sap in Vegetables at the approach of the 


** Suns Light; of the Mercury in the Baro- 


1 meter by the preſſure of the Ait; of the 

Fluid in a Thermometer by the expanding 
E Power of Fire of Bodies impell'd and driv- 
5 en off again by the flux and reflux of elec- 
ktical Ether, with innumerable other Phe- 
4 gotena of Nature, all conſpire to eſtabliſh 
25 lain Truth. And if it be an acm in 


Tn ener that more Cauſes are not employd 


= where fewer will ſuffice, how comes it to 

that theſe Agents, Which” confeſſedly 
tiniſter to 6 many and great Effects, ate 
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an tick 4.) 
« 6, alla chat God goyerns, rn ho ene a 


7 ras agency and | m_ 
* caſes, where that agency appears to 
Joſt gh in others, merely ks Wy have 


fight of it, or becauſe. it would make 


, againſt, us? A, Philoſo phy, that labours un- 
«, der this difficulty, and is one while 2 | 


f with a material Cauſe; and in the 


% breath with an immaterial one, be it ever 


* {> ingeniouſly put together, will after all be 
« liable to this grand ex ; at belt, it js 
(% inconſiſtent 3 d unworthy of God. Every 
Body muſt ſee and e ha there are 4 
<, terial Canſes acting in the World; and he 


« that denies it muſt deny his Senſes. If meſe 


<4 Cauſes are not ſufficient to perform all the 
2 1 n of Nature, then the Creator 

«hath made. uſe of ſuch means as are not 14 
2 portiĩonable to the end. It the Creator F 


« {lf performs them hy the immediate plas a 


« of his awn Subſtance, then i is there no need 

of any other Cauſes ; are all ſuperfluous. 
« But that there are other Cauſes is abundantly 
evident; therefore they muſt be capable of 
-<, anſwering their end, and every material Ef- 


( fect will be immediately owing to a material 


e What I here ſay is grounded on this 


reaſonable Poſtulatum, if it may not rather 
ee be called an Axiom, that the Wiſdom of 


« God is conſiſtent with itſelf in its Operations; 
and that he wants neither Power nor Skill 


* to nod the err of mender Grant 
17 G 2 3 
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„ but this, and the Ar gument amounts to 
eee See 105 5 Principles, p. 


30. pn 1 Hoock AVE — — 8 7 
L ſhall here juſt mention a pa 
Lord Bacon's Works, taken notice of 7 


ſame Author. — See his firſt. Frinciples, 


p. 220. where he remarks, that there is not, 
in all the courſe of his Writings, ſo heavy a 
% Cenſure, as that which he thought proper to 
4 paſs on thoſe who denied an univerſal Me- 
s chaniſm of Nature Wa 
, Certain it is, (fays that renown d Philo: 
5 that God worketh nothing in nature. 
* but by sz cop CAusESs : And if they 
would have it otherwiſe believed, it is mere 
* :Impoſture, as it were, in favour towards God, 
t and nothing elſe, but to offer to the Author 
5 of Truth, the unclean ſacrifice of a Lyez? 
B. Have you any thing more to obſerye;.in 
general relating to this <non SPINE, n 
of Philoſophy ? 6 
. That we, which are. » Profetiom 5 it, arg 
become Converts merely upon Conviction ; 
for when we firſt began to ſcrutinize and exa- 
mins the current Philoſophy, and had. confi- 
der'd, that its firſt Principles were an univerſal 


Vacuum, and an Attraction, whereas the cleg- 


trical fluid being ſo extremely elaſtic and ſub» 


tile, as to pervade all other Bodies, we natura 
concluded, that inftead'of ſuch a Vacuum, thets 
-  muſt:neceſſarily be an univerſal Plenum, fince 


a fluid Wem EA and yet ſo extremely 
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rave,: bis fe Wt gelt i i " pag rudy 
e arid that conſe nch, hitherto 


8 fach been 1 in almoſt "erm thing. 


of e Gch and N it upon Prins 
6iples Uiametrically oppoſite ; this being put 
into execution ſucceeded according to our Ex- 
pectations and Whes, and I can with great 
pleaſure and truth aſſure you, that the more-we 
purſue it, the more it ſeems ſtrengthened and 
confirmed; and although we have had ſome 
years trial of it, we never had the leaſt reaſon 
to alter our opinion n it. This gives 
us great encouragement to believe that we 


_ have luckily 2 the ſearch of nature, till 
we have diſcover'd true Science, flowing, as ĩt 


were, ng its own, native channel. 
es us the greateſt reaſon. to preſume | 
Wat dür bene ow is now flowing in the true 
channel, lis, that our Experiments are ſeldom 
or never obſery'd to claſh with õne another 


when explain d on the above mention d Prin- 


ciples, though ever ſo much varied and diverſi- 
er or is it one af the leaſt advan- 
ges, that now a Man may become a very 


| ineligible Philoſo pher, without the aſſiſtance 


cither of much e en Wig or of 


any other Language than his own, conſequently: 


the Knowledge © natural Philoſophy will now 


be a much Her Anton, than. it ever was; 


before. ben : 
B. Bo came you to think of prefixing ſo 


| bande a Motto to your Eſſays? A. 


S PALL 1 STOLL J. HEY . 
felf as no way poſſeſſes ' Extr 


talogue of Ars juſt as Ne Nee BE Pi- 
| Bed og lately 1c edo natit, had 5 on 
2 ſudden ane a l n 
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atural Talents; yet, that I 
An I had ſtumbled on à true meth 
Lihphiving g, from the light we rece 
the diſcovery of electrical Fire, 15 8 
cians of much ſuperior Parts anti Leœarninig had 
either heedleſly neglected, or elſe thou ought. tio 


worth their notice. 5 3 
Indeed, ever ſince the firſt Diſtov of. HH 
wonderful Power of Nature, T Have Hat i 5 

A + propeny as others have ſhewn an a 
o cultivate an enquiry into its Natiite, 

char a number of Experiments een 
in Pr. Prieſtley's copious Hiſtory of Electricity, 


+ of p 


| an not one o thoſe Electricians make the leaſt 
Ki quiry concerning the Uſes for Which Fa 
d: 


Thoſe they have made the "Tub 


H heir a merely trifling 25 
Segue par'd F thee rein ts Ret 
It was thought ſomewhat emarkudles wt 
te Free himſelf, who Had” perufec 1 
t a number of Authors on SOT, | 

y his Catalogue we find he had never one 


pe er the Plan on hie pr 2 
withſtanding he inſerted wn * i his Ca- 


4 1e Mikind, 4 
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culum, to yield 1 ither Smoke, Aſhes, or 
groſs feculent Mater. To oſe more — 4 


no om 


e it Ws 

| ea bie ere erde or diſapproy' 

1 mult 8 beg to be Fr Saks a boy 1 
mal F Diſtinction between the 

1 Fre, as 1 Fire, 15 

Fe, the Fire of Ligh Qricity, of 


culinary Ne on; Arc and i i phat 5 


45 elementary Fire differs from PE ri 
57 Electrical Philoſophers haye but dne! 84 
namely, the-pure elementary Fire, the 


_ reſt being all different rapes + of the fume 
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dere Fi ire, activ 
Fire is doubtle 
lame 5 e kind; but we Could 


not imagine there ** Aa 7 ſo x pure, 5 gl 


We Were 


h — eng 
ire to be ra fince that is ſo ex- 
pare, as, like the Rays of the Sun in 


. 2 of a burning Glaſs or aol 
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ts eyen that which De, Prieſtley calls 
natural Elect i nut Bethe Fane: Fire in a 
different dtels; That I; hall explain to you 4 


Uttle farther on, and ſhall give you the Doctor's 
.own Aceount;- from the 2d. Edition of his ©0- 


I'S; "LY 5 4435, 
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E ö Bodies tial 
# 2 5 2 e current Philgſopbers.— 
web: N. Betbef the whole & en of IV, ature 


, as created to be property ee 


t ard to remain empty z. Whether" the 
 gravitating tendency of Bodies toward 
- each other be the Efes of an exterior 
_ rHaac Newton's 


l or interior Force? 


Is 


9 Philoſophy. — Equal tothe 
 Geometrician, whether his Fl, Hin, 
e be. real or, only FROGS 24 


ah 


br How- does: Ns: current;Philoſo- | 
phy account for that gravi 


ö endeney which n, 2 2 
">> 


adffdlence with regard to the: Truth 


BEFORE x 8 F 1 
beg to all, you e item. 


HE ESTI ns 21 
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2 AD t Air Gion ima fe 2 Te 1 
no tolerable Conception of it, 88 
leſs, that the fame matter ſhould both atffuct 
and repel, ſince two ſuch Principles in the ſame | 
Body muſt deſtroy each other. Beſides, is it 
not an allow /d maxim in Philoſophy, that mat- 
ter is inert, having no Affections, Powers,” of 
Properties ? If then matter be inactive and dead, 
how came Philoſophers to contradict their don 
Wen far as to aſeribe active Pro- 
perties to ĩnactive matter ? as Attraction, Re- 
. Attraction of various kinds, as 
Mn of Gravity, Attraction of Coheſion, 
4 of Magnetiſm, electrie Atttackian, 
&. Cc. The Sun attracts the Planets, and | 
the Planets the Sun, and one another. 
Attraction they account for the 'Tides, ang: 
other difficult Phenomena. I deſire thetefore to 
know: how cur try chu rp 2 


2 Noe 
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3 

. * ng 4 | 

| are N 's 
IIS | 


N Ol 


4152) Dialogue V. 
tq'their halting. betweeb "two, fuch Fugen 
and contradictory W as th s t 0 an, ablo- 


lute Vacuum, and that of Ap ee a Flenom 


of elementary Fire. pl II ve 
To prove which of us is in 1 4 rig t, 


put the diſpute to the teſt, by gags. gs 125 


which a the moſt rational Philoſophy, 
that, 2. 4ol N 15) on an univerſal Ple gi 
or one founded on an abſolute Vacuum; or in 
other ods whether the whole. AER 0) 2 
Univerſe was created to be proper 
or to remain empty for ever. ak niger | 
ſo obvious as ſcarce to admit ol ire 
tion. Secondly, Which ſeems the mo xealon- 
able to ſuppoſe, that the cauſe of Bodies A 
ing on gravitating towards each other is a mutual 
attracting force, ſeated in the Bodies themię elne, 
or whether the effect of an impelling extra 
force, the force of an univerſal claſh me 
ken, or beyond the Bodies? | | 
So the latter m 1555 prion, di r pot riſe 
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eee e ga ns. 
1125 l in their l. Words.” Ef e N. 


"Sf The Newton — 2 cc Gravity" exiſt WY g i 
46 E 
Pr. Friend In explaining Gravi y, fay 7, 


Newton has demonſtrated it to ariſe rom an 
% attracting force,” er 
M. Maußertiur © It ſhould be retzembe berd 
% in juſtice to Sir Iſaac Newton, that he Wo as. 
* eder conſider d Attraction as an be 4 
« of Gravity. He conſiders it not a8 2 C 8 
« "but an . TIVES e ebene 
« of Cauſes. ” N 7 
Pt. Clarke —— * Tt has been anden Jet 
4 Cared, that by the Term Attraction, we ds 
« not mean to expreſs the Cauſe of Bodies tend- 
ing towards each other, but barely the Ef- 
« fect, the Phenomena or matter of fact.. 


o 
£& 


1 Dr Defagitiers — . Attrattipn'ſeeras te 
great Creator, as as” 

«of ſecond Cauſes. ” ; . for + e 

1 « When we uſe the Ter 


| fi, we do not determine the phy ct 
aufe of it, but uſe it to ſignify an fl eh 
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tene able to male the 
-*:Gek: together by very! ft Attractions, 


Ea it is the buſineſs: of 
2 ta ſind them out. out; eib n 15) t 
— e We are not ſolici- 
e Cauſe of Aura Bon. big 
2 25 anne will 


. Mr, Jones ; . and if. any Perſon; ſhould he 10 
. aoclin'd, he is welcome to lay all the blame 

on my want of Underſtanding:; But if theſe 
- * learned. Men, Who are all vindicating the 
i; ſelf fame Principles of Phi „ had no 


1, If the world £ ſhould me ſome loſs to under- 
1 ſtand them. Sn > 

. If there never was in reality ſuch: a thing 

Attraction, how came ſuch a en 
io generally receiv d as it has been? 

. AttraRion in Philoſophy, like Epicyoles 


d ſolve appearances; nor had Attraction ever 
1 thought of, could any other expedient 
i been found to ſupply its place; for even 
hen it was adopted by them, ãt would by: no 
means ſerve the they deſigned, unleſs 
they were ſometimes allow d to calkit 3 

. | that. þ though it was receiv'd as a iCau/e, it 
. would not ſerve the turn, unleſs it was alto ul- 
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tal NMhilo- 


486 152 r oo ofcicnges 30 
10 fff i. dhe gag ag my-cmquiry;”-fays 


clear Ideas of what they affirm d, and cbuld 
got underſtand one another, tis no wonder 


na — Ge 4 


in the ancient Aſtronomy, was a mere invention 


Arne 8 8 808 


Als it aot 
themſelves ſo embarraſs d with auſüpetable 
difficulties vclating to the Term uin, 


either to extricate them out of the i 
difficulties attending their Philoſophy, or aſc 


dba of Philoſophy than W 
to before. 55 


- difficulties ms attended the — Philo- 
a , but the reverſe; and that it is generally _ 
Wi 7h by Men of the beſt Underſtanding,” to 
1 
the 
i If Sir Ihe Newton bimſelf mey be l- 
— Camtgon 


y 2vgolsid- ( 350 | 
ſtrange, as the Newithnian Wund 


that at the diſcovery of the clerical fluid, a 


Principle ſo powerful and extenſive as that ap- 


p_ tobe, £ „ examine 
to try whether it' was. 
ble of «fording them ſome aſſiſtance 
a truer: Philoſophy than their own, or 


engeren 8a which was 


attended with fewer difficulties than chat which 
they were in of. „% le $4 


t would be natural to expect after" lch = 


notable diſcovery of ſo ſurpriſing and powerful 
_ force as the electrical Fire proves to be, that 


they would have ſet to work with one conſent, 
, in order to enquire 


whether it would not afford ſufficient light, 


le 


aſſiſt them in directing them to ſome trutt me- 
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cauſe it is attended with I greateſt difficulties. 
— Had he been certalh chat Phitoſophy 
was foxed n 'a firme baſis, he would never 
hays publiſhed its. difficulties to the World in 
the Preface to his Principia, where he infor 
us, hence difficulties in a in nl. 
ariſe. ; 
6 All the difficulty of ſophy, he fiys, 
« ſeems to conſiſt in this, from the Phenomena 
t of motions to inveſtigate the Forces of na- 
ec ture; and then from theſe Forces to demon- 
«ſtrate the other Phenomena ; and to this 
<. end the general Propoſitions in tlie firſt and 
60 ſecond Books are dĩrected. In the third/Book” 
4 ye give an Example of this, in the expli ica- 
n tibn of the Syſtem of the World. For bz 5 the” 
8 — — 
cc the two firſt Books, wie there derive froin 
<« the celeſtial Phenomena, the Forces of Gra. 
«| vity with which Bodies tend to the Sun and 
46 to the ſeveral Planets. Then from ao 
1 EForers by other Propoſitions which are | 
6 mathematical, we deduce the motions of the 
«| Planets and Comets, the Moon and the Sea. 
« Ixwifh we could derive! the reſt of the Plie ! 


_ <,nomena'of Nature,:by the ſame kind of rea. 
«<; ſoning+from- mechanical Pringiples. For x 


induced, by many reaſons} to ſuſpect 
2 — — certain Forces} | 
« -by which the particles of Bodies by fone 


«;bauſes;hitherto- wet: 3 int 
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. mon Philoſaphers? —— 4 
« tempted the ſcarch of nature in vais Bar! 
J. hope the Principles here laid domm wil 

afford ſome light, either to thavoraſorice- 

« truer, method of Philoſoph. n 

Ol this Complaint of Sir anc; concerning 
the..difficulties attending the ſearch of — 

Le? ee 8 have taken n e taken notice 
75 e P. 141. to the chow” 
2 


—— 2 . age 4 SG N W 1 dan 
Att is clear beyond all doubt, thatamattentive” 
Sit Iſaac's Writings will-findrrbit” 
between two different. ani: 4 
tray Opinions ; viz, that,of an univerſal Wa 
2 +and'ithat of an uniyerſal Plenum; His 
a ioclining to the former, amid ſeweral 
his Queries to ther latter. 1. og YET. Ti. 

In the ſecond Advertiſement of the third 
Ediciqn. of lu Optio. he infanms i, char 10 
Pee take Gravity for an eſtgutült 
Bodies, he nad added a Queftion f 
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thought of a frbtile Medium in 
- Bodies, was almoſt always in 
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- Principia, fince he concludes it with informing 
+ us, that nom be mi ſomething concerning 
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5 * inform me ingenuouſly, w 

ſuppoſe ach. a Vacuum and an ly, why emp- 

. — throughout luxuriant Nature 7 
. For many Reaſons but x on ac 
ir — the 1 and unretarded motions of 

e Planets, both primary and ſecondary, ĩu their 

— carp nmr Fara 1 theyhave 
their periodical Revolutions 
formed in exactly the ſame ſpace 
h muſt . that they move 
Space where: there is no Medium of any 
— to diſturb, obſtruct or 3 
tens. Smet £1967 e B05 e Da 
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— by Wh, we opſerve amg the pla- 
Bodies; far be the claſtic Wan 
Er i Gault ref in fare g 
which in length of time would become 
whereas the motions of 5 Plancts have c- 


tinued the fame, without the leaſt alteration, 


ever fivee the firſt commencement, af Af - 
my, conſequently, there muſt neceſfariꝶ he a 
Vacuum, by which So and the force ob a 
mutual Attraction, a a Hoe L AM of 
+ Bodies towards each other is accounted. fer in 
rational and ſatisfactoty manner, ——» Whas 
"confirms the truth u thin — | 
them paſt diſpute is, that they are. | 
by Sir Iſaac Newton's. mathematical 
Nein f in his Principia; Had he nat hn 
fully perſuaded of the truth aad N | 
celeſtial Vacuum, can it be reaſonable ta up- 
be would ever have 22A J wa and exe: 
cuted fiich a work as big Frincias 
What indefatigable Pains, as well as f 
Resten, mult it require. to. go through 
a number of laborious Calculations, in order te 
obtain che many uſeful Thear eqrema contained 
— And, as was ohſer d above, what 
muſt neceffiriſy proye proye the truth of the Opinion | 
nee a Phenonicna, which are ob- 
fervcd ta provail throughout Nature, are folved 
by theſs two Ro Principles vis. theſe of an uni- 
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dies, even to * mathernatical., Demonſtration. 
It this. Canſideration alone a ſuth- 


cient proof of the truth of che Aſſertion ? 


A. By no means: For as the Rev. Mr. 
very juſtly obſerves on the ſame, . ** "Tis equal 
« tothe Mathematician, whether his ficſt Erin: 
„ eiples are only imaginary. and by; al, 
* gr whether they are real; the Opration will 
4 go on as ſmoothly, and the Concluſion come 
« out/as/readily in the one caſe as in tlie other ; 
« and if hypothetical and Kh Forces will 
« equally afford matter for an Aſtronomer to 
Work upon, we may appeal to the judge- 
% ment of any ingenuoug. Man, | ſufficiently 
verſed in mathematical Studies, whether.the 
6s Phenomena above mentioned, i. e. whether 
a mutual gravitating tendency of Bodies to- 
« wards 2 may not ariſe from a ref. 
« ſure behind as well as from an attraction 
«/ before, and whether Sir Iſaac's geomettical 
<*Reaſoning will not be as concluſive in the 
one caſe as in the other /a).” p. 92. of his 
Nat. Philoſophy ; or at p. 1655 ſect. I 56 of the 
—_ Kt 
if then it cannot be determined " mathe- 
matical Reaſoning, whether an Am 2 
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I HiN* ſerve again, firſt, that matter 2 
* to all Philoſophers is inactive and 
motionleſs, having no Affections, Qua- 
lities, or Properties peculiar to itſelf, but is en 
tirely paſſive. Secondly, that ſince the World 
appears or full, as it were, of motion, 
it muſt neceſfarihy proceed from ſome active 
N or Cauſe. i; But, it ſeems, no active 
e was known 2 that cls See 
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c ctrical Apparntus; and an fbrm 6f fires; ; 
195 acive-Principle, and cauſt af m 

which Fire, en the ſtricteſt examination, : 


in where diſperſe. 

re, which then ſeems moſt conſiſtent 
rational, an univerſal Vacuum throgighout t 
celeſtial Regions, and # mutual Aﬀtrattion of 
Bodies, notwithſtanding their component parts 
are inert, or whether an univerſal, Plenum of 
the elaſtic, a&ve Principle, and an impelling 
* | Force ; that is, whether a Vacuum and an interior 
| Attraction between Bodies, or whethet a Plenum 
| 3 exterior Preſſure from beyond them 
| excluſive of our Phyſico-taechanical 
Ex to, there are others of a more phyſi- 
e 
kthertal Matter where it is ſeldom oblery'd,” 
although it be inceffantly deſcending from the 
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Since the Aber of Poles or beide con- 
tain'd in one Mile is 3 30 ſuch Poles, viz. Poles 

of 16 Feet, conſequently the number contain'd } 
in 4000 Miles is 1320000 poles, the Square 
Root of which is 1148,9 = the number of Se- 
conds which the deſcending Body would re-| 
to arrive at the Earth's Centre, ſuppoſing 
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it paſſed through a free and open ana b li e. | 


= about'r9 minutes. ny 
Here then are two things worthy of . | 
Firſt, that although in the firſt Second of time 
its deſcent would be no more than one pole, 
yet ſo· violent is the Impetus or Cauſe o the 
Accelerations, that in the laſt Second of time, 
its deſcent at the ſame rate, would be no lefg 
than 8 55 of ſuch poles i. e. almoſt 7 Miles; 


y, that the | aw cauſe prevails at every 


— . point of the Earth's ſurface, ſince 
Bedies deſcend with equal celerity and freedom 
from” cry individual part of it, ee ja * 
the cauſe a Gravity is general. 

What à Violence this, which like an im- 
petuous torrent thus purſues the deſcending 
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tion enable Perbns 1 to explain NF Wee Do ; 
A. By inſorming them, that ſo long as they 
em fand or ſit upright, ſo long the Earth ap- 
s beneath them; and — the doctrine dr 


the Antipodes is cafily- and naturally explained 


thereby... — Gro Philoſophers theres 
fore, and all others, may now very juſtiy add 
mire, that the erg was not known. 
before,” = ay 1.530 2 ont AFEVD; 

From the en of falling - Bodies 
we've furniſhed with a variety of uſeful Rints, 
and many Sachen may be fafely deduced 
; 4 Potty ©! 4O1yF 1 Heat; 
22 That although the figure of the Earth 


inclination or propenſity to deſcend towards the 
re from every individual part of in 
ig a undoubted proof that the Cauſe or aces 
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one of the greateſt! Paradores in Na- 
ture, "namely, that every individual point of a 
or Globe ſhould appear'* uppermoſt! to: 
Inhabitants, where- ever fituated. — 
Th Paradox is likewiſe ſolved: 3 


that Bodies appear, when view'd, according 5 


the Retina of the Eye is pofited;' for if ws: 
view an Object with the Bye inverted, he 


Object, for that reaſon, inverted/;/"or! 
if a Picture, &c. be ſet bottom upwarde, and 


view'd with the Eye inverted, Be ues Wm 
appears erect, 3 long as we 
ſtand or fit upright (the lower INE e 
_ 8 arth) ſo 
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fred and clear —— Medium, in the 
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Y It is well known to every Aſtronomer, that; 
by reaſen of the diurnal rotation of the Barth, 
it. Inhabitants at the Equator, who are Ayti- 
— to each other, neceſſarily change places 
every 12 hours; that part of the Heavens 
which is the Zenith to the one, * 12 * 
ter the Zenith to the other. 8 
© Amongſt a variety of Indications that p 
to point out an univerſal Plenum, the moſt pro 
miling one is, that of falling Bodies; 
thenee, wre are furniſh'd with ſufficient Heap 
Proceed in many other Enquiries: By the affiſt- 
ange of tf Ace rnd the UNE 
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Bodies u 8 l ) bauizal owh,?* 
Abs; aboys Sonſideration of ſuch an 
Verla, exteriqr preſſure n / vary park. off the 
arth, electrical Philoſophers ſometimes take 
he liberty to query, . the cauſo of fuch 
1 uniyerlal preſſure had any ſhare in the firſt 
mation of the Earth; ſince, if it had not at 
iſt. been ſo uniform, but of any multiform 
ure, ſuch a violent univerſal. preſſure: would 
eceſlarily cauſe it to put on the globular. form 
;which it now appears; Or had all the aſſem- 
age of the parts and particles of matter of 
A the Earth is compoſed been ever ſo wide 
aſunder at the firſt, ſuch an univerſal preſſure 
would naturally cloſe the parts, and cauſe them 
to unite in a Sphere: However, ſuch a violent 
ſſure on all parts of the Earth as is exhibited 
by that truly phyſical Experiment, is abundantly 
| ient to account for the, con/eruation. of the 
- ſpherical Figure, if not the Cauſe: of, 1 OC 


of, at form at the firſt... .. a s el 


The Doctrine of the Antipoden ſeem d a 
"ow nright contradiction to the Ancients, and 


their Conceptions concerning ſuchWnbabitants 
were ſimilar to what. might he reaſonably ex- 
EULTU. from Children. of bas aicboio at. 
Dr. Hakewell, in bis Declaration of che 
Power, and. Providence of God /in the Goycrn- 
ment of the World, Beete dead ate. 
When ſpeaking of the Ignoragcę gf the Ancients 
. Telatingtotheir Colmography, ſays, that which 
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that the Snow, Rain, and Hail fall u 
4 upon the Earth; and need any Man to 


* marvel that hanging Gardens are accoumt 
among the ſeven Wonders of the Wot 


ee Beas, Cities and Mountains all hangin 
Lactantius is here ſeconded by Auguſtine, 


ſaith; Their Fable of Antipodes, Men Ahl 


6. ing on the oppoſite part of the Earth, where 
e tlie Sun riſes When it ſets to us, having r 


EFEcet oppoſite to ours, is a matter/altogethex 


incredible, and by no means to be belicy'd;” 
5411 Zachary, Biſhop of Rome, and Boniface, 


* Biſhop of Mentz; led (as it were) by the Au- 


eu tliority of theſs Fathers, went farther herein, 


burg, as an heretic, only for holding that there 
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throw the doctrine, which I have adopted of an 
unverſal Plenum the _—_ 
„and will feadily give it up.— 9 
for che Goctrine of 'the Tides, I muſt own,” 
never (conlider'd them ſo far as to atterapt 


moi unvertdl Nee or 

hem by meat in wane and ſatisfactc 

maritjer than ever it was 2 to be done 

by Attraction. 3602/72 10736 © NARS 

B. Methinks I ſhould be glad of your firs 

uk explanation of your Sentiment + rg 
nem 


1 maſt” niſe two 


* 


1 In order 


things by way of Lemma. Firſt, the-udivetd 


fality of Ether, or ſubtile Medium. Secondly, 
that the Tides are influenced a 1 
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n 


ith n bene ly. 
on all Sides, and no Tide would EP 


not ſome large Body. near. woul happen rr 


of the interpoſition of the Body of the Moon, 
the ſame equal preſſure muſt be interrupted at 


that part of the Earth at a, which is neareſt 


to M. ng the yielding Waters would 
naturally flow to the part a, Which is the leaſt 
7 85 that is to G, a, ß highelt at 2. 

is manifeſt, that in this, Caſe there would be 
but one Tide at any particular place every 24 
hours nearly, ſince Ae ſame protuberance or 
ſwell of the yielding Waters would accompany 
the Moon all round the Earth, and would then 


be exact and regular, and not interrupted, as it 


now is by the Ann by — ad 1 


tories, &. I nie 14 | 
'But as ede are two Tides inflead of d 


ſo no one doubts of their heing cauſed hy be | 
Influence of the two Luminaries but the 


greateſt difficulty ap the following, 


viz. that notyichſlc ndriahvir Poſition. and 
_ Diſtance from each other, which though con- 


tinually varying, yet the difference of the tyo 


Tides relating uo time is; nearly equal; this, 


bowever, is a difficulty common to all Theo- 


ries of the Tides : But as I obſervd,. T had 


i never 
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tem of Natur is is 5 w 
elementary Fire, i. e. the fame 


we have diſcovered by means of the electrical 
atoe, and hi 


Appar is ſo cxceedingly pure, 
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Glaſs or concave Speculum, neither. 
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l [4.3 20 JULI! o'r 
e That this univerſal elaſtic Fire acts 
by impulſe on all other bodies, and is the fole 
cauſe of their centripetal tendency towards the 
Sun, and of all terreſtrial bodies n the 
Hm. k 
Thirdly, That the Elements are aa edict | 
no more than two, viz, Fire, and groſs Matter, 
the one active, and the other paſſive.  \- 

Fourthly, That the fixed Stars are Suns, in 
the Centres of ſo many ſolar Syſtems, - each of 
them encompaſſed with their revolving a ap: 

rimary and ſecondary, like our own. ': 

Fiftbly, That the Operations of Nature 7 
perform'd mechanically, i. e. by means of ma 
terial or ſecondary Cauſes. 

Stxthly, That the pure, primary Air, Ether 
or fluid Matter of the Heavens is indefinitely 
rare and indefinitely elaſtic, according to Sir 
Iſaac Newton's Definition in his Optics — 
Quer. 21. is 

Seventhly, T hat it is univerſal and e 
through all the Heavens rig x: apr 

Eightbh, That this univerſal Principle exiſts 
not only in all open ſpaces, but in all the mi- 
nuteſt pores and vacuities of the: moſt denſe 
and compacted Bodies. l 

B. What Authority have you N. * A 
Plurality of ſolar Syſtems ; has i it not ſomething 
ef a romantic appcarance? 2 4 

A. So tar from it, that th doctrine of ſuch 
a plurality of ſolar gyſtems is univerſally re- 
ceivd by modern Aſtronomers, and ſeems to 
have the beſt pretenſions to truth. The 
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The ingenious Dr. Derham, in his Aſtro- 
„Book ad chap- 2d. obſerves) that 


4 fromthe parity and conſtant uniformity ob 
e ſervable in all God's Works, we have great 
«, Reaſon to conclude, that every fixt Star hath 


« a Syſtem of Planets as well as the Sun. For 
« jt: is certain, that the Sun is a fixt Star to the 
« fixt Stars, as they are to the Sun. And in this 
« caſe, z, (as the juſtly renown'd Mr. Chriſtian 
Huygens argues) {a} we ſhould imagine ourſelves 
to be placed ſomewhere in the heavenly Regions, 
as fur from the Sun as from the fixt Stars, we 


ſhould then'percerve no difference between the one! 


and the other. For it would be very unlikely, 
that wwe ſhould ſee any of the folar Planets, either 


by reaſon of the pies; ;ſhing of their light,” or be- 


cauſe' ther Orbs would fink into the ſame lucid 


point with that of the Sun. Being then fo placed, 


we ſhould imagine all theſe Stars [both Sun and 


Art Stars] to be much of the ſame nature and 
kind; and from a view of any one of them nearer 


to ur than the reſt, we ſhould make our judge- 
ment of them all. And now being, faith be, % 
the: Favour of God, admitted fo near one of them, 
namely; the Sun, as to ſee fix leſſer Globes revolv- 
ing round about him, and other ſecondary ones 
revolving round ſome of them ; why ought aue 

not to have the ſame judgement of the reſt f 
theſt Sun as of this, and think it altogether 


provable, bat DIS & it not the only Star, of all = 
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* ktbat is ent ed clit ſuch 1 
bar anyc;refpett excels tht re? Neither aljs 
0 7 thut Star lt al he ker. t dun axis, 

bu #ather, . that e 
Ke fe ame kind alſo, N 
. 8 e perſen goes on in fur- 

20 urſuit of this ingenious Argument.” 
6s offs Bebdes thoſe ſtrong probabilities, we have 
s this farther to recommend thoſe i imagina- 
tions to us, that this account of the Univerſe 
* is far more ificent, worthy of, and be- 
* coming the Infinite Creator than any other 
2 the narrower Schemes. : For here we 
a * have the Works of the Creation, not con- 
50 'd to the more ſcanty Limits of the Orb, 
th Keck of che het the or eyen the larger 
Space of the mum mobile, which the — 
E cients fancied were the utmoſt Bounds. of the 
. Univerſe) but they are extended to far larger, 
t as well as 34% robuble even an indefinite 
% Space. Alſo is proſpect of the Creation, 
81710 Tan Eanthiedifcar 7 being the Centre 
4 of the Univerſe, ſo neither do we make the 
, Uſes and Offices of all the glorious Bodies of 
*. the Univerſe to center therein; nay in Man 
4 alone, according to the old v A 97> 
21+ * that all things were made for Hut in 
, this our Scheme, we have a far mot exten- 
e five, grand, and noble view of God's Works, 
; à far greater number of them; not thoſe 
„ alone that former Ages ſaw, but multitudes 
s of others that tie Teleſcope has 1 apy 0 

„ D | Sp pu 6 Unce z 


_ 

* Rr P k 4 Tet — % WN — Fe 9 — . — © Wen * N IP. 3 . N N - " 
— i. Ivo ds, 17727 << ran? — & * . "A" * r 8 = — * F 8 guy N N — 2 nM WW * N * r wg 1 12 9 LE » K * 4 

* 31 1 * le * I * * Ko 1 9 5 vg "AS Ws -4 K * * 4 to D % * 9 7 < {4 * + A 4 MIN 0 we Se Rr” 2 r een . >. ch ? 8 2 12 

8 We" — * */ a — 4 "{ - n 2 m TEE 5 Vo WR SO ol 8 * * * . 8 „ 20 _— N n * uy 2 4 N 2 . 9 . *FY 
E * os 2 FOE * pf r Was "4008 * 3 N 2 : % _ ” rw. * 5 — W ariog, #Ea: I LAG-1k + 7 os i 
© 
£ 
2 U 


D oh 
__ — 
* ET. OPT Sp oz HEE 
14 „ — — *Y 


8 . 


ſn 


ve 
2 
ſe 
Cu 
ET 
ve 
N- 
b, 
er 
N- 
he 
er, 


85 


8A 


S 8, 


Mn, 
in 
l- 
ks, 
ole 
des 
rd 


A „go, | { 67900) 


">< ſince and all theſe far:more anderhy\glaged 
« through the Heavens, and at more due and 


-” agreeablediſtances,and made to ſerve tomuch 


more noble and proper ends; for here we 
« have not one Syitem of Sun and Planets alone, 


te and one o 
« of Syſtems, and more of habitable Worlds, 
4 and ſome even in our own ſolar Syſtem, as 
well as thoſs of fixt Stars. And conſequently, 
if in the Sun and its Planets, although view d 
_ erp. upon Earth at a great diſtance, we find 
* cnough to entertain our Eye, to captivato 


_ our Underſtanding, to excite our Admira- 
66 tion and Praiſes of the Infinite Creator and 


e Contriver of them: What an au 


jon 


of theſe Glories ſhall we find. in great mul- 


1 of them, and in all thoſe Syſtems 
4 of the fixt Stars through the OVaivar(s, that 
„J have ſpoken of!” 

Book 6th. chap. tt. After 8 
(of the ſpherical Figure of the Earik and of 


Gravity, ” he ſaith, * Jeaving all conjectural 


* matters, let us come to a more evident be- 
* neſit of Gravity, and that is, the natural 


. tendency of all Bodies to the Centre of the 
Globe; W very — — 
Globe, For LEES the Decays are 

„ among earthly things; ** 
e are changed; yet their matter remains entire, 
and returns again to its grand Parent the 
Earth, and adds, an admirable Proviſion 
51200 . is for the n of the Globe, 
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« and to continue the Nate and habitability 
«« thereof throughout all Ages, Which / would 

« otherwiſe waſte or decay, or run into the 
« moſt irreparable and pernicious Diſorders. 


The fame Author proceeds in his ad. Chap. 


to ſhe the great Benefit afforded by Gravity 
againſt the centrifugal Force of the ſeveral 
Parts of the Planets. Up pon a ſuppoſition; 8 


he ſays, That every one 2 the Globes re- 


volves round its Axis, we ſhall. find beſides 
. 1 Benefits already ſpecified, another very 
reat uſe of Gravity, to the good, yea, to 
e very Exiſtence of our own and other 
4 « Globes, and that is, the preſervation of their 
44 integrity againſt the centrifugal Force of their” 
40 Revolution or diurnal Moti. 


.« For without ſuch a band as Gravity to 


60 „Fee their Parts together, the whirling about 
t of thoſe Globes would ſhatter them in pieces 
cc and diffipate them abroad into the circum- 
« ambient Space. Thus muſt it needs befal our 
« own Globe, which whirls about at the rate 
« of above 1o0O00O Miles an hour, and is com- 
«« poſed of Earth and Water, materials of much 
too looſe a texture to prevent the diſſipation 
« which the centrifugal Force of ſuch a rota-- 
cc tion muſt neceſſarily oceaſion about the 
« equatorial parts; a rotation that would as 
« eaſily throw off the parts of the Earth, eſpe- 
« cially the Waters, as the whirling round of, a 
40 Wheel or Sehe wen the looſe duſt? lodg d 
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Coy little farther on he takes notioe df the 

n nttifugul Fotce of the planet Jup iter, 7 5 

« by tears of its enable) — 7 
performing its "rotation on 12 Axis in 

« than ten Hours, is, as he ſays at the rate x 

4% 38 159 Miles an hour at its Equator,” and 

therefore in imminentdangerof being wWhirrd 


in pieces by ſo rapid a Motion, were not its 


«parts Kept cloſe together by ſuch a band a as. 
« Gravity.” © - e 
1 This Gravity of Bodies is obſerv/d mivi- 
1 feſtly to decreaſe in proportion of the ſquate 
« of their diſtances reciprocally, that is, at 
, toyioe their diſtance, the Force is but be” 
fourth of what it was at a ſingle diſtance; 
e and but a ninth at thrice their diſtance; &c.“ 
Dr. Derham's Aſtro- Theology, p. 100. Ed. 9. 
Mr. Harvey, in his Contemplations on the 
Starry Heavens, after treating of the Sun, adds, 
„% This Sun, with all its attendant Planets is 
but a very little part of the grand Machine” 


«of the Univerſe. Every Star, though in ap- 


<<: pearance-no bigger than the Diamond that 
</glitters''on-/a//Lady's Ring, is really y vaſt 
„Globe, like the Sun in ſize and in glory; 


leſs ſpacious, no leſs luminous than 2 


«rattiant' ſource of our Day. So that ev 
„Star is not barely 
, a mag t Syſtem, has a retinue of 
«Worlds irrdditited by its Beams, and revolv- 
ing round its attractive Influence. All which | 
* are loſt to our Sight in immeaſurable Wilds 
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| Stars appear kk 
<<. many — and {carce « able 
* Points, is ewing to their immtonſt and ino on- 
*« ceivable diſtanee. Immenſe and inconcei 
«« able indeed ſinee à Ball ſhot from the 
„ loaded. Cannon and flying. with un- abated 
*<. rapidity muſt travel, at this 1 nate; 
c almoſt ſeven hundred thouſand Years before 
it could reach the neareſt of thaſe yi 
*, Luminaries.” OL HUG #4 
B. This is moſt wonderful indeed! But 
ſurely the receiv'd Maxim of Philoſophers is 
—— — viz. that the Works of 
1 — — anitually/affiſt; T 
ſuhſervient to each other, which in 
a aſe ſeems incredible; for of what uſe 
can ſuch an infinite Number of Solar 
| be; to. each other, or to us, when the neareſt 
of them is at ſuch an immenſe diſtance Þ.// i - / 
A. By means of a plurality of Solar Syſtems 
Is afforded ſuch a rational method to account 
for the material Cauſe of Gravity in the celeſ- 
tial Regions as was never known, nor perhaps, 
ever thought of before; yet this mult be allow d, 
5 
can t * | 
cording to , centrip or gravitatin + 
tengency of the heavenly Bodies is accounted 
for in a rational and natural manner, par 
1 237. af the. Eſſays. A a. * 4 


2 * a : B. 


G ad 


dead 8 the Truth — 4h it. 
4. I — — 
ſome that oan contribute towards your Im- 
proyement; and the rather, becauſe it will be 
neceſſary in the preſent Caſe to obtain a clear 
Idea of our Sun and Syſtem before the Nature | 
and Office of the reſt of them can be pointed 
out; but of that Recapitulation farther'on 
wel come to treat of the Cauſe oben 
general. (bis $0] 735 4x3 i 
. 5.05 ne fendemental Princi iples, none 
s ſo &renuoully oppoſed as the — that” 
of an; univerſal n If ſuch a 1 
but mention d, it is ſure to de rejeQodas fabus” 1 
lous. A 42e (4r tees 
The-maintainers: of the eſtabliſhed Philoſo4- 
phy affirm; that were there not an univerſal 
Vacuum, there could be no ſuch thing as Mo- 
tion; for ſuppoſing an univerſal Plenum, in- 
ſtead of an . of the Planes © 
tary Bodies, it muſt olutely impoſſible © 
for them to move at all, unleſs — ry BY 
exiſt in one and the ſame identical ſpace, which 
Is 22 to be the greateſt Abſurdit . _—_ 
A. In Anſwer to this grand Objection, 
ſhall cite a Paſlage from that celebrated Witer, 
Rs — — woken 
ys, W. the 
| ok,.p.-29. of his Eflay on the firſt Prins” | 
10 pe of Ne ee e 3 
& 


* 
2 


be of 


ww OA IT wow 
N >», — 


3 
* 
* — 


LY 
2 
as 


LO 
ws 1 ew 


abs +44: 


. 
. 4 
* - 

"he | Ne 
mung *. In 
. LEY 

a - * 

4 — _ 


RE IS ee. — 


- 
— 


— — Ie." — 


— I 
— — 


* 
* 
— re — ws . — — _ 1 . 
— — —— a — — — — e 
YI Y * nn, * Tax 1 85 
f — w ˙ pg rr «Go 


x — 


1 « ” ), . Dialogue VII | 


the vis mertie, ; wings 1 former oard of 
his th chap. p. 39- in the following manner. 
Thus much, I think, may ſuffice to ſhew, 
« that the celebrated Demonſtratiow'of a Va- 
. CE I It will be as 
«« to prove, even waving all that has been faid 
% on the vit inertiæ, that it has concluded 
* wrong; if the relation between à movin 
« and a refiſting medium be tightly u ood.” 
„ When a Pendulum is made to ſwing i in 
« Air, Water, or Mercury, the reſiſtance it 
« meets with is greater, as the medium is 
% denſer: and as a Plenum of #ther; ſuch 
as the mechanical Philoſophy requires; would 
— more denſe than any other Fluid, its 
«© Refiſtahce, they ſay, muſt be greater: no 
« Motion could poſſibl continue in it. But 
then 4s motion is d to continue in the 
_ « Heavens, without any | ſenfible Diminutimn, 
< there can be no Reſiſtance in the heavenly 
. Spaces, and conſequently do matter of . 
_ « cient denſity to occaſion it. 
9 © This was Sir gar Muren way of con, 
CY Reſiſtances, and the uſe he made of 
"ot — when computed. That we may fee 
„ whether this Doctrine agrees with Expe- 
* ricnce, let us ſuppoſe a Ship, with its Sails 
46 2 to be in motion before the Wind 


Yr 5 


were to keep its direction, and the Ship to 
«© Have un open Sea, t would go quite round 

*. „ n rr that it 

2 _ ; 6 makes 


Body muſt allow me, that if the Wind 


(55) 
40 1 ane * 0 4 it would make ano- 


wv, Wl © ing Medium? We ought to lay this, if the 
a- © Demoniration above-mentioned really is 
if I © what it pretends to be. But the truth is, a 
id Medium may, in its nature, be a reſiſting 
{-1 one, and yet in fact give no ſuch Reſiſt 

«, ance, as ſhall be any Impediment to a Body 


« how much Reſiſtance the Ship receives from 
* the Air in this caſe ? The Aude mult be, 


from Aging its Motion, that it is continually 
nen ag it paſſes through dhe Air; 
yet ĩt would be falſe to afſirm of Air in ge- 
#ineral, that it ĩs not a reſiſting Medium. As 


not the cauſe of its motion, will ſerve to 
4. retard it ; but as the continued impulſe of the 
i babies 2i-Gonecion, 22 the ne of the 


< 2dly,. of the Vater the Ship * ee 


* tinually- acting 
continue — — theſe Impediments. 
Were it to be laid down as a general rule 
i from this particular inſtance, that Mater re- 
« Gifts Motion, but Air does not; neither will 


Ah «thar Bod "OTH 
Nut pin > 3 „Hs 
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ther, and ſo on ad infant un. Are. we to fay, : 
that the. Air, in which it moves, is an unrſiſi- 


moving in it. For let any Perſon tell me, 


« --—lefs than none: the Reſiſtance here is 
« a negative quantity; and the Ship is ſo far 


to the Mater the Ship fails upon, this being 


following Reſiſtances, ft, 2 | 
4 gdly, of the — of Gr 
only wh — Ag vill | 


'«.this coincide with Experience. A Cork, bo 
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of 2 bluige er floadgate,will-beicarried 
with it; and as. it is common ſorta con- 
fiderable-part of the- Mater 10 geturn again 


0 u pon the ſtream in a curye; if it be obſtruct· 


> 


2 857 


the banks, and have but a narrow 
“ outlet, the Cork may come about with it, 
« and compleat its Revolutions, ſo:long-as the 
i cauſe continues to act upon it. The Water 
gives no more Reſiſtance in this caſe, than 


14 the Air did in the other: and thus it will 


1 happen univerſally, that every fluid, where 
* it is the Cauſe of Motion, will not be found 


2 in that caſe to give any Reſiſtance, be i its 
wi quantity of matter great or ſmal. 


We are now prepared to return to the 


Pendulum. If it vibrates in Air, the Air will 
. retard its motion; and there is a good rea- 
f ſon why it ſhould do ſo, for Air is not the 


0 10 835 of its Motion. If in Vater, neither 


Wk is 


gy 


2 40 ton to the action of Gravity upon it. 


11 


at the eauſe of its motion 5 and it will 
60 give a greater Reſiſtance to it in proportion 
4 to its quantity of matter, that is, in Propor- 


ver, — — 


. r for the ſame - reaſons. But if 


1 . fluid, 


+47 "F* 4 


there be any 22 Ether, acting 2 
66 22 natural Cauſe of Gravity in Bodies; it is 

« juſt as abſurd, to ſearch for the Reſiſtance 
from the motion of a fallin 


4 Body ; as for that of the Air, from the mo- 
. *, tion of a Ship that fails by it; ot fot that 


. {of Water, from the motion of bodies carried 


& down 


mung eee 


A 9vgolsiQ- (. 87) 


dow by s chrreft Ef it. ff one Philbſopher 
may conclude,” that Gravity cannot: be ow- 
e ing to any müterial fluid, becauſe he has 


e found,! that this fluid does not 7% 73 8 | 


i witating Body; may not another demonſtrate 
eu with equal truth, chat a Ship cannot ſail by 
the action of the Air upon it, becauſe he 


finds, from the niceſt obſervations, that the 


. Air. does nat deprive it of its Motion? 
Leſt the Reader ſhould have ſuſpected me 
of a deſign to prejudice him beforehand, 
andi to inject ſcruples through a want of bet- 
': «iter Arguments; I did not obſervę at the 
beginning of this diſquiſition, that Sir 1/aac 
had drawn two oppoſite Concluſions from a 
. capital Experiment, relating to the affair 
now before us, but it will be proper juſt to 
mention it in this place. Having cauſed an 
empty wooden Box to vibrate as a Pendulum, 
he loaded the ſame Box with 77 times its own 
weight of metal; and in this latter caſe 
found the motion to be retarded: more than 
it ought to have been by the Theory. In 
two different Editions of his Philoſophy, he 
' <imputes this to two different cauſes, without 
- +«:the leaſt hint or apology to his Readers for 
- * ſuch an important change in his Opinion. 
„In that of 11687 he accounts for this, from 


oan increaſe in the 'Reffance of the Air, oc- 


A caſioned by a ſwiſter motion in the heavier 
Pendulum; and has demonſtrated elſewhere, 
that the Reſiſtance of a Fluid to a Body 
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« ,moving in it, inuſt 'increafs- in 4 char 
«ratio * of the body's velocity; but this con- 
4 {ideration hath no here. In that of 
3 - is fame eſſect, without 
of the Experiment, to the 

e of a fubtile mediums againſt the 
45 Gee of th ined metal; and men- 
4 tions not a word about the Refftance of the 
« Air. But herein, it ſeems, he corrected his 
«« Philoſophy not for the better, it being ab- 
« fard, that the reſiſtance of a ſubtil Ether 
«ſhould be diſcovered in ſuch a cafe as this. 
This great Man ſeems to have laid it 
« down as the foundation of theſe conjectures 
(for I hope they are not both Demonſtration: } 
1 that an Experiment, which requires machi- 
< nery, can be performed abſolutely without 
Friction; the contrary to which is well 
% known to every Mechanic. It is reaſonable 
* 
4 the hook and ring, on which his Pendulum 
« ſwung, muſt have been ſomewhat increaſed, 
« when the Ball was loaded with a weight 77 
« tirnes greater; and the difference he found, 
% was no ter than might ariſe from ſuch 
4 an Im W e et 


5 _ — 
7 


* « The Reſiſtance a meets s with 3 a "= Jl 
& js as the Velocity of the , and the Space of the Me- 
« dium paſſed through by it, multiplied into each other. 
„ But that Space will always be as the Velocity; therefore 
t the Reſiſtance is, as the Vase unrl into itlelf, 
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cher ſo perfect. It is hard to ſay how a Man 


<« of Genius, as he certainly was, could throw 
% a plain Experiment into two ſuch different 


+ Shapes, neither of which are agreeable to 


. Reaſon. Perhaps he thought it would ſuit bet- 
« ter with the Principles he was endeavouring to 
« eſtabliſh, not altogether to deny the exiſtence 
« would have been too much; but rather to 
_ « enſure-his Philoſophy, and keep this Æther 

« from breaking in upon his Syſtem, by im- 


- 


« the learned will conſider of theſe things, 1 


cannot pretend to judge; in time perhaps 
« they may: but for a while, I preſume, he 


« that ventures to interpoſe, muſt be content 


to let the reproach fall upon himſelf. There 
« was a time when Men had given up their 
« Underſtandings to the Logic of the Schools 
« . and the Quirks of Ariſtotle; and woe was 


3 


1 I. „ill give a Specimen of their manner pertinent to 
te the Subjett we are upon. It is a logical ration of 2 


tt Vacuum, extracted from Lib. 4. c. 6. of Ariftotle's Phyſics. 
„ If there be no Vacuum, there can be no Loco- motion. For 4 
* ſpace alteady full cannot receive any thang into 2 ; if it did, 
= 
4 % Some of his Commentators put it thus ——— probatur 


it afſumptio; quia corpus ow locum mutat, vel inani ſpatio 
1 


e excipitur, vel pleno : fi inani, habetur propoſitum: ſi 
« pleno, ſequitur duo co ſeſe permeare The aſſumption 
eis thus proved ; becauſe a Body that changes its place, is received 
&« either into a ſpace Full of matter, An 7 that 4 50 : 
4 If into an empty the point is 5. of into 4 full ſpace 
4 * it follows — Bodies mu rate one another's di. 


6 menſions. And Ariſtotle tells us of one Meliffus, an antient | 
. | : : & to £27 


e would be two Bodies in the ſame place ; winch ir an abſurdi- 
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« mathematic Certainty. But if — 9 
c of a Vacuum is really weak. and without 
foundation, this faſhion will have its 

ie like the former, and we ſhall be reſtored 


« again to the enjoyment of our r philoſophical | 4 
2 Rights and Een. ro JF , 2 . 
| „ Wr A 
Thus you ſee how even "am ingenious. and 

learned Men delude themſelves by embraeing P. 

the miſtaken and fallacious Arguments of ochers! i9 
win ing them. 97 435 27 * . 'v { 
bo . CO YR Sor Rs AYE whi 
> * Fe. of his miſerable argument and —.— coemiy by th to | WM the! 
« admit a Vatuum, denied the reality of motion, and held | 1 
« the Univerſe to be 228 Had * Phil er 01 
< truſted to Experiments inf Logic, he mig Ot 

« filenced his adverſaries with very little trouble. "For if, 8 
« Bullet be put into a Bottle quite full of Water, and cloſe. / J. 
„ ſtopt down, we haye a 1 filled with an incompreſſile duc 
« Hud; which itutes as good a Plenum as need be forr 
« defired; ; yet upon inverting * Bottle, we find the Bullet oth 

< cart move from the Top to the Bottom, or from tas fide | 
4 to the other, . or ho CREE 5 fror 
it move into an empty ſpace, or into a ful acti 

< truly, into neither; for the Bullet and ad — Hg 4 5906 75 
| . #laces with one another, ſo that the Motion is not 62 cap 
8 ne en e Mater,” y 1 plet 
Sun 33 181g 07 rico; reef 50s! fam 

+: EE * 1 - 7 5 #3. * 34; #3 271 Mott : Tem} Bu ; on 
dle C end d ee ibo not 
FL e. HIP 5 7 4 | mira batt: 1224 1 379 aCti 

+ 2 Dialogue 


> fv” 2 407.3 £3.75 2 $i 0 


6 ng} — 5 " wh. in — 


Pane it charged, and of Poſitive and 


negative Electricity. Tbe Loden 
Fee inveſtigated. | 
KK > HAT am I next 0 b 2 Wars 
WS A. One thing more . 117 
A e fary to be known by every clectri⸗ * 
cal Philoſopher in order to ren- 
der Experiments more plain an intelligible;—— 
which" is, that in a variety of Experiments, 
there are effects that ſeem as widely different 
from what are obſerwd in common, as if —þ 
from two different A gents 1 probas 
y, the effects are different P na pro- 
ard by the ſame Agent, in different 
forms; lince they * not independent of each 
2255 but co- exiſtent: the one part appears 
rom the. effects to be much more ſubtile and 
0. than the other: Bog 2696 Ws in- 
ca of penetrati a g y While re- 
ke with Air; e le pervades it at the 
ſame time with the greateſt freedom, acting 
on ſmall bodies within fide of the glaſs as if 
nothing were between them : the more ſubtile 
active eee ee 4 
1109 11918; Ap- 


2 tho 
1 
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the gilded Phial or the gilded Stb. 


| 7 9 2) Dialogue v VIII. 
petnicn, 1 1 from the renowned Lord 
Bacon, as you will find in the 6th ghap. of my 
Eſſays, where that great Author treats at arge 
of Spirits and Pneumaticals. In that and the 
chap. following are many Experiments Which 
| illuſtrate and confirm: the reality of ſuch an 
active Pneuma, or Spirit; the knowledge of 
which is another valuable Zuid, g clue, not 
only to the ſolution of many electrical Experi- 
ments, but to other abſtruſe Phenomena of Na- 
ture, which are otherwiſe inexplicable; ; and 

therefore well worthy of our Inveſtigation. . 
| Many Electricians from Obſervations and 
of the like nature have been of 
nion, that there were really two different 
and diſtinct electrical fluids, as appears from 
Dr. Prieftley's Hiſtory—— © It had hitherts” 
he fays, * been univerſally ſuppoſed, that all 
the Phenomena of Electricity were produced 
by the action of one electrical fluid. Mr. 
Du Fay however imagined he had difeyyered 
another electrical fluid diſtinct from that of 
Glaſs, and peculiar to that of Reſin; &c.- and 
chat it was quite independent of the 
— that their operations were never com- 
bin d. Mr. 
rious Experiments, N to the ſame ſubjed, 
and infers from them the oof ce f riet 


of two . pendent, 0 
i ß d 

rs e of he 

Opinion that the eh | Ethers crit x but m 


4 * tains 


Symmer exhibits a variety of cu- 


NU tete! 0986) 


us eo Sontrür) cutrentt of the fie Mk 
ontinued, and (to uſe his own Terms) con- 
lades that a Amulrancous eutnce and aſtuence 
Ya fluid matter, extremely fubtile, confittutes 


n 


Aricity. a 


S HReAN K R 


om ſimple Nature, and conſequently too un- 
n univerſal ſubtile Ather as we have juſt difco- 
er d ſeem abundantly ſufficient to folve the 
Phenomena, particularly when we confider it 
i endued with various affections, qualities, and 
roperties, acting in different capacities, con- 
ditions and forms? This Doctrine is likewiſe 
greeable to Sir zac Newton's firſt Rule of 
Leaſoning in Philoſophy, viz. Me muſt admit 
% more Cauſes of natural things than what are 
rue and ſufficient to explain their Appearantes ; 
17 5 being pleaſed with Jimplicity, and Heile 
t the Pomp of ſuperfluous Cauſ ex. 
I ſay, vg 9 — ſuch univerſal ſubtile 
Mediums look too much unlike imple Nature 
o be admitted? Is it not more rational to ſup- 
poſe, that What are thought to be effects of 
another electrical fluid, are produced, by o 
many appendants, as it were, and in fact no- 
hing more than as before obſerv'd,” the fame 
Agent acting in different capacities, different 
forms and modes, and in different circumſtan- 
ces What we term poſitive and negative 


Is not the Opinion of two different ſubtile 
liums or Athers like ſtraying too wide 


philoſophical to be admitted? Does not ſuch 


e 
3 


Uedricity is by no means a ſufficient proof of 
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two electrical fluids,. they, ſeem only different 
modes of the 25 univerſal Agent. 


B. I cannot ſay I am, very, well acquainted 
90 with the Term negative Electricity: I ſhould 
therefore de glad to be better inform d con- 
Hering _ 45-71 loidfÞ 
A. To render it as plain. and obvious as poſ- 
2 --Gble, I ſhall be here obliged, for more reaſon 
2 3 "Whit one, to tranſcribe the greateſt, part of the 
*'r1th chap. of my Eſſays, part the Titi; where 
"you will find the manner; that the $Saſh+pane, 
and the Glaſs Receiver or Leyden Phial are 
_ - charg'd; which will help to convey an Ide: 
of what is meant by ne Haanel, 3 and 
0 * as follows. 45 2b 
Firſt, Let A, * B, repreſent two. Per- 
> form; and let A be electriſied on the Reſin- cake, 
While B is only on FONG N . 
mn Let a Saſh- pane proper 
on — be held e prope hy gd its 
e in a perpendicular poſition, and the edge 
1 Sri it towards each Perſon, that fo the two fades 
of the Pane may the more eaſily be view dt 
r iat 
„ Thirdly, If each Perſon approach a differ- 
ent furface of the Pane with a Finger at neatly 
Equal diſtances, when they are about half an 
inch from the ſurface, a ſpark will datt from 
the Finger of each to the Glaſs, —+—-This 
is perform d ſo inſtantaneouſly, as to appear as 
one ſingle ſpark, i. e. from the 
1 A N chin Saß tothe anole 
* 2 9 
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berger bl B 4. Put the ee ſhe Engel gin 1 
Fos were that Cale, 9 E would not 
affected thereby „ whereas a few of thoſe 


rations Site 1 It will as plainly ; appeat 


contrary : 
t be 


the Phial is charged the ſame way. For at g I 


Phial be ſet on an electric Cake, and and B 
approach it with their fingers, the one near 
the Cork wire, and the other near the coating. 
when they are at the proper diſtance, ſparks 


will dart from each finger at the ſame inſtant, 


and che Phial will be charged as the Pane. Jas 
before 2 Vo. e . 


$52] But what is talk remarkable is, 1 hat t 
th- 


-:ghough' it be found neceſſary to electtiſe 


ſides of the Pane or Phial before it will produce 


-1thedefired effect; yet if both ſides are dle&riſed 
from the Machine, or from tuo different Ma- 
chines, it is of no more effect than if only one 
idle of it were electriſed. l ng 
1 206 The moſt commodious way of managing 
the Phial is to take it in the hand, for by that 
means the Experiments will be more eaſily 


ne and the Effects more viſible, than When 


it hangs on the prime Conductor, and conſe- 
ge may be explained in a more eaſy and 

liar ee for A being electriſed, his 
© hand which holds the Phial © is, with. regard 
[to the-Phial, the ' prime Conductor, not only 
*iGhen he holds it by the Cork-wire, an@þy 


 *rhia@4neans electriſes Ns inſide ; ;. but if i 
of that he holds it by the coating, "that only Will 


de elefriſed. — Fict then, if he taks 8 
1281ft | the- 
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the Cork-wire, it will be in the ſame ſitussion 
as the gilded Saſh-pan e was, when A laid a 
on one ſide 2 4 that is, ſince he will not 

be convulſed by bringing his other hand to the 
coating; but if he remove that hand from the 
coating, and B on the floor lay on his hand or 
finger on the coating, it will ſoon be ſufficiently 
; for if after that A lay his finger to'it 

n, hs will then be ſhock'd as uſual. ——- 


agai 
The fame effect will follow, if inſtead of holJ- 


ing the Phial dy the wire, he take it by the 
coating, and hold it ever ſo long in his hand 
the coating only will be electriſed 3 for if after | 
that he bring bis finger to the wire, he feels 
nothing; but if B, ſtanding on the floor, lay on 
his finger, the Phial is then very ſoon compleatly 
charged. For if A put his finger to it again, he 
is then convulſed. 80 that in either caſe, the 
Phial according to Dr. Franklm, was electriſed 

and minus, i. e. firſt, when A held it by 


the Cork- wire, the inſide was electriſed plus, 


and the coating minus; and ſecondly, hen 
he graſped it by the coating, that was electriſed 
plus, and the infide minus, or in a ſtate of want: 
In either cafe the Phial could never be charg d, 
till the other ſurface of it Was prong from 
the hand of B on the floor. ” 7 
” In like manner if B on the floor Ach 
Phial into his hand, either by the Cork- wire or 
by the coating, the ſame effects will follow : 
If by the coating, the inſide will be | eleRriſe 
1 boy — wire; for after this 


will 


47 [aan TH ( 97 a 
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weill receive the ſhock; if he bring tis other 
hand to the wire; and the ſame eff#&t wilf be 
produced. if inſtead of his holding it by tlie 
coating; he ſhould hold it by the wire; for 
then ActeAtiſe the coating by laying his finger 
on that: * ; 5. x4 BEES 
Hence the imilarity of the Phial, and 
güded 'Saſh-pane 3 from either of which, 4 
Phenomenon is exhibited, which perhaps was 
hardly thought of before, namely, that" nar 
the glaſs n chargid, one fide 
ol it is actually e immediately from tlie 
Earth, thro' the Chain or other non electrical 
Body communicating: with it. Is not this 
2 plain Intimation that the electrical fluid, 
which is produced from tha Earth is in ane. 
gative ſtate, ſince that is the ſtats of the'coating 
of a charg d Phial, viz. that ſide of it which 
communicates with the Earth at the time of 
charging it, whether it be the infide - or the 
| outfide Ny” 
Hleßce it may be ſafely concluded, Sith 
Eledricity, as it is called, i. e. the * 
which is obtain'd immediately from the 
or floor is in a negative ſtate, which 1 


very 


probably be the natural cauſe of the Thundet- 


clouds being for the moſt part in ſuch! 4 Nate, 
as Dt. Framtiin obſero d them to be. 
> The T2 and zt Letters of His 2d Editith 


Fxpetiments made with his iron 
top/0F Nis dee 7" in moſt ef h it was in 
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a negative tate 3 ſometimes indeed, 


iX 


bn The Dr. advances what ſeems very rational 


at p. 119- viz. why the Lightning may be 
— expected to be in a negative ſtate, viz. *:When 

portion of Water he ſays, is in its 
„ common denſe ſtate, it will hold no more 
1 — electrical Fire than it be —— When the 

fame portion of Water is rarefied inte va- 
pour and forms a cloud, it is then capable 
e of receiving and abſorbing a much greater 
"= guar there is room for each particle to 

ave an electric atmoſph ere. 

Thus Water in its — tate, or in the 
form of a Cloud, will be in a negative ſtate 
* of electricity; it will have leſs than its na- 
& tual quantity, that is, leſs than it is naturally 
9 capable of 1 wy erence in en 


8 


ſtate. - ey pe. 4 
F EIER 4 
2 manner. how the Shock: in th 


LAS 


0. ing © carefully 1 hs 23 on \ what 
ip preſumed will. be allowed to be ſufficient 
evidence 5 ſince there i is nothing Se _ 
ualities having — aſeribed 10 this Kaher 
hag what a are _— TY x it, L 
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oo ups 4 S fprtetold by Bir Naur 


ny Years ago; particularly, 
4 Air in ol ropes 2 2: 7 See 
. 
f all groſs Baues in manger 
 foretold ke Fa i grofe Bo of his Principia: 
And almoſt all Experiments are on his ſide and 
- Joudly proclaim the ſame Properties, which 
are fo obvious, that whoever is converiant with 
them, or will bat take the leaſt trouble 10 in- 
form himſelf, can neither miſs finding ſuch a 
ho bas dee one (4) with the ie 
- he has pumped it out Ta wi ric 
Machine, can he cafily be ignorant of its inhe- 
rent Rarity and Elaſticity. I ſhall en- 
deavour next 10 inveſtigate the means by vhich 
that inconceivable violenoe is generated in the 


2 — by che fume aer e 


3 to perſorea difficult a ta, which 
hes hitherto ba dad every empt, I ſhall here 
die foe pobcion, which have been 
ptoved, and try how far they are 
me in the arduous Undertaking... 
, Fhas the hy clin OE pars of Faber, 
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Water, Animals, and-green Vegetables, ef} ; 


quantity of the ſame fluid to ſucceed it. 


the expanſive force therefore of the pure Air 
or Æther is ſo much ſuperior to the: expanſive 


equilibrium is deſtroyed; and i L the ſame p 
PN K N rarity of * Scher 
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0 Re 2311714! li 
Newton in his botewenticned Letter to Mr, Wl & 
Boyle. | | lit 


Secondly, That the moſt pure, rare, 8 ſubtile 14 
part of it, is alſo the moſt elaſtic and active; fr 
and that this rule holds equally true in all the * 
intermediate gradations from the moſt pure * 
æthereal part, down to the ae common ' 
Ait. Wis all 

K. birdly, That the ſubtile Ether 1 AR! - MW all 
in the-pores of the moſt perfect non- electrical Se 
Bodies is looſe, free, and fluid, as in Metals, : 


.cially in the two former; and in various | 
it 4s found, from the ſtricteſt obſervations, 5 
move freely out, provided it be for an equal 


Fourtbiy, That in all degrees of Atttition, 
a proportionate degree of Expanſion is exerted, 
at leaſt to a certain height; and ſince the homo- 
geneous particles mutually repel: each other, 
and conſequently the maſſes compoſed of them, 


force of the common Air, that the limits occu- - oo 


pied by a -maſs or aſſemblage of the former, uf 
ſuch as the accumulations on Bodies when ele | © 
triſed, muſt conſequently, by being ſo much... * 
more elaſtic; than the latter, buoy it up, that ic, of 


repel and bear it away from the Body on which br 
the Ether is accumulated : By this means the If ſuc 


4 — vn 
Vithin t „„ be 
limits 


8 or) 
1 Joel ( IF ) 


limits exceeds that of the common. ir, which: 
ſurrounds it; and conſequently that t ole rare 


limits may be confider'd as fimilar to a tempo- 
tary Vacuum with reſpect to the Air, e Fe Fo 


ſince the effects of almoſt all electrical 


ments verify tt the facts, and therefore Juſt, the. 
concluſion. 78 
Fit bey. That the Ether i is am e i 
all the parts of Amber, Glaſs, Reſin, — 1 
all other Bodies, term d original Electrics. See 
Sec. 20 /%/fc 1581888 
Sixt biy, That bes thoſe ſubtile particles are 
irritated by attrition or friction of any kind (which, . 
is the caſe when the Glaſs is r are fince, by 


being fixed in all parts of the Glaſs it is incapag 


ble of eſcaping from the Inſtrument of friction) 
we can always obſerve from the effects of every. 
ſuch Experiment, that the Equilibrium of the 
adjacent Air is deſtroy'd, and that the foremen- 
tioned: Pneuma or Spirit is inceſſantly paſſing. 8 
into ſuch rareſied limits from all the ſurrounds,” 


ing parts and by that means pelt light Bodies i; 
into them 7a). 0 


A ſmall Attrition of the Glass or a piece of. + 
1 i is nen to IN _ pc 


4 


„ 


MG tb be; the moſt Tare 1 elaſtic of Crt at the e 


len of prep Whether it be the rubb 

nec 1 er thing electriſed; and that from the 
& 6 * ele drt Body to the extremity of thoſe Limits, 
ſuch/)zariths and afticly 2 ld more w_—_ the 1 « 

Eto: becoming more an more WAI from the Bo 
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by that means became electrical. See Vol. I. 
p. 490. of Mr. Boyle's Works, rage by" Mr. 


Jun s 
Bodies where the Ætber is fix d, be yet ſuffteiem 
to cauſe ſuch an emanation, or as be terms it, 
effluvia emitted by the Glaſs, we have the leſt 
toom to admixe, if the fame emanation be ex- 
tended to 2 much greater 
Os when the Athet at the firface of it is 
_ rritated by violent ſtiction. But the effects 
of thoſe 
the ſtx d 
on the rubb d fide of che Glaſs, but extend them- 
ſelves quite 
** if a 
_ and rubb d, the equilibrium is deftroy 


me manner as to the rubb'd fut: When the 
2 "Game. Elaſtic and rare Un. ſoon ſhrinks 
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lid in the 
ike whine | 


+ 


with a piece of amber when 
Sun, or even a Glaks warmed by 


Saw. Pts, 
Tf then fo :nconfiderable an Attritibon as the 


Beams firiking on the ſurface: of thoſe 


diſtance from the 


209i or emanatious exterided from 
ther in the Glaſs, are not only viſible 


it, if in be not too thick ; 
pane of Glass be held over light Bodies 
ed on the 
undder ſurface, as is found by the effect, thoſe 
_. light k Bodies being impelled towards it in the 


Fiction at the ſurface of the Glaſs ceaſes, the 


. the Origin from whence it came. 
Seventh, Attrition on the farface of Glaſt 


ws e ad way 12 Fo Kade of Hetttify- 


to Proſe Hanel eb 


92. char of confin- 
e wen an iſe tivh-choc- 


trics, 


{11 * gf <Q 0 5 


krics, and then electriſing one of them by: Pry 
fering it S with the excited Ap 
E ere the effects are very remarkable; 


for no is the prime Conductor, &c. 


cle triſed, Sr hap ſurface of the Glaſs Which 
communicates wih it is electriſed alſo zt 


inſtantly. peryades the thin Glaſs, and there im- 
pels, baoys up, or bears off the common Air, ad 
.rareLimitsareform'd on that ſurface likewiſe; as 
we find by the effects; and light bodies art as 
forcibly impell d to that ſurface as to the other. 
And to that molt rarefied ſurface the Spirit 
or Pneuma ſets in from the Earth, thro det 
non: electries ſo freely, that the Glass ſoon be- 
comes fufficiently charged; that is, It 8 then 
what, Dr. Franklin. cal cleduiſed . in * 
common way. 1 
When a Bottle, ” he Gaim, « is charge 
Eel nag am a fo ene ay 
5 «6 aces one to give 
| 5, hook, the other to receive it by the 03 
* the one is full and ready to throw. cut. | 


hy 227 1 2 = 2 Aber 


er! Ta at the ſame inſtant receive in: ſo neither 


oth" the latter receive in, unleſs the firſt can 
1101 be the ſame inſtant give out. When both can 
e be done at once, tis effected with 

, ceivable quickneſs and violence. ar 06 
nic; A inother words, the infide ite be 


e of the Adder 
g property. n Eire 


271 117 


vhich time the ſubtileſt and moſt it cloſe pare | 
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(104) Dialogue VIII. 
obtained. from the W that e 2 
cording ts Dr. Frantiin, clecttiſe ; 
Mt of its bein © thevo ore e ed | 
2 by any — means; and the coating is 


ae reaſon electtiſed negatively if as 
neh a degree, which ſurface he terms extremely 


dr. When theſe two ſurfaces are in this 


ſtate, and a non- electrical Circuit compleated 

from the one to the other, the Equilibrium i is 

inſtantly reſtored at both, and with i Ancenceiv- 
able violence. 

The plenum at the one ſurface dectribd by 
the Machine eſcapes into the vacuum Ws 
other, i. e. the redundancy on one is diſcharg d 
on the other, which the Dr. terms fo extremely 
hungry, and thus the tree neee 
reſtored at both, thro the non- electric Circtit, 
with the utmoſt violence, whether it be long 
2 13 50 regular or iregular,. or with ever ſo 

+ ev and windings. A am 

ſudden. and violent ſhock is propugited: > 
BE firm, the non- electrie Circuit by means 
of the continuity of the particles of the Æther 
contain'd in it, from one end to the other; and 
notwithſtanding the irregularity of the Circuit, 
yet the contain d Æther is mos d in a ſimilar 
manner and with the ſame freedom as every 


patt of the Circumference of a ſolid Circle or 


Wheel is conceiv'd to be moved, were ſuch 
Wheel to be turned on its Axis; for other wiſ 


it would be difficult to imagine how. a motion 


could be communicated to every part of the 


largeſt Circuit nenen intent 160 
the Me, > rr 


| T3 036 4 eib 
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| l eeſpetable ea | 


favourite Theory of his on; and added,T 
become quite a Sceptie in matters of Or in. p 
and even frequently in deductions from aQs. 


favourite Theory of his n in 2:19 
B. Do you think Scepticiſm to be 4 natu 
Conſequenee"'6f being taught Philofo ö 
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4 of a complete Scep tie 2 4 
:maling Obſervations ones ſelf a 

5 e them on truſt. — . Iſaac ? 
ſecond Rule condemm d. Micro- 
coſm. and neee 
brino'r Helmer. 0 


T3 (13 2.472% 2 "1g, oh no 
Fraud 


2 


of my acquaintance in a neigh-, 
N boariat ale having lately 1 4 

$5 17:37:%: tarned . his Travels Wrote to 
me, . among other things inform d me, t 
he had been taught Philoſophy by many di 


ferent Maſters, each of ' wham had ado oped 


This, it muſt be allow'd, is a moſt ſtrang 


Confaſtion, Hund ſhews him to be gotten into 


the very track which muſt neceſſarlly Conduct 


him to that bane of all Science, Serpril ie, v 
1 aught Philoſophy by a multiplt- 


city of Maſters, each of whom hid” h 


2 Maſters. 


Bae I. 


8 a N 


na r er eee 8 
Wan — 4s — 


each of thoſe Maſteryhad particula: 
favounte Theory of higown. ——, ', 

When my Friend was initiated 1 inte the Prin- 
ciples of he Theory of his firſt Maſter, no 


doubt but he might be well pleaſed with them, 


and by that time he had digeſted thoſe Prin- 
ciples, perhaps he might. imagine they were 


not to be reſuted ; but having et under 


another Maſter, who had'adopted a different 
Theory, he was ſoon: unhing'd, as it were, 
with regard to the Principles of his firſt,/ and 
having attentively conſidered thoſe Principles 
of his ſecond Maſter, he might by that time 
very. poſſibly imagine himſelf capaLl 

his former Maſter, thinking he was 
then arrived at the higheſt pitch of Knowledge; 


but he ſoon became convinced of his miſtake 


by his third Maſter, who had adopted a differ- 
ent Theory from the reſt. Thus by going 
from Maſter to Maſter, and {till „that 
cach one had adopted different Principles, he 
at length became quite a Sceptic, as he himſelf 
owns, inſomuch as frequently to doubt even 
the evidence of his Senſes, or what bs au 
deductions from Facts. 

I muſt own, 1 coukd:not- but caflect. avidh 6 
kind of complacency on the remarkable differ- 
ence between that 


&. of in- 


—— at 


T8 


IO 9 5 
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Philoſophy by different Maſters, became quite 
2 Sceptic; wheteas, I had no guide beſides 
the dictates of Reaſon to conduct me, and the 
manner hereby the effects of electrical Ex- 
periments are reconciled with one another. 
He alſo added in the ſame Letter, that pe 
had peruſed my Philoſophical Eſſays with great 
pleaſure; tho (he ſaid) he continued to think, 
that my extenſive Application of the deftrical 
Power was by no means founded on - ſufficient * 
Experiments; yet, that it was with 


* 


firmation of it. And ſays, though I cannot 
conſider you as a Philoſopher who has proved . 
the point, I muſt look upon PLL Frogs 
who has foretold it. 

When I had thoughts of writing a Supple- 
ment to thoſe Eſſays, I wrote to him 
(and to many others of my Acquaintance )- c 
deſire them to favour me with what Objections 
they thought any particular parts of them wers 
liable to: my Reaſons for deſiring it I haye _, 3 
given farther on. 

From my Friend's preſent Anſwer I have 
great reaſon to conclude, that his He 2 
ſcepticiſm has not abated ſince his pille. 
He obliged me indeed ſo far as to Far me 
many objections to what I had advanced ; but 
in ſo curſory, captious, ſneering, and ludicrous 
2 53 5 that if he . 5 L 

Sete « philoſophical Infidel, 
a | -— n 1 . 


— —— 


8 "2&7 


pleaſure, he ſaw new facts daily ariſing in con- = 
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(108) Dialogue IX. 


- The firſt thing he objected to was what I 
had tranſcribed out of Biſhop Bertie s Siris, 
and from Profeſſor Boerbaave, concerning the 
vivifying Spirit in Air ; to which, all the reply 
he makes is © vivifying Spirit not demonſtrat- 
4 ca.” 8 | | F 
The Gentleman objecting againſt the vivi- 
fying ſpirit in air, becauſe he thought it not 
ſufficiently demonſtrated, brought to my mind 
an Experiment of M. Haukfbee, made on Fiſh- 
es; which, as it ſeems a full Proof of what he 
thought were not ſufficiently demonſtrated, I 
Mall take the liberty to inſert it in the Authors 
own words, See Mr. Haukjbee's Phyſico- me- 
chanical Experiments, exp. 16th. p. 304. 
The Fiſhes made uſe of in the following 
Experiments were Gudgeons, which are a 
& ſort of Fiſh very briſk and lively in the Wa- 
<« ter, and will live a pretty conſiderable time 
cout of it. Three of them I put into a'glaſs 
veſſel to about three pints of common water 
« (which Fiſhes were to be a ſtandard to com- 
«« pare the others by). Into another glafs,” ta 
* a like quantity of water, I. put three more 
of them, which quantity of water juſt filled 
<< this glaſs to the very brim; upon which 1 
« ſcrew'd down a braſs Plate with a leather 
« between, to prevent a communication with 
<<. the water in the glaſs and the external Air: 
« And that it might the better reſemble a 
Fond of Water frozen over, (on which ac- 
count this Experiment was made) I ſuffer 
* | = wt 


A 


www O0£© IS &@a © OY. eee we 2 


9 
— 


1 


— 


er e 
« 25 little Air as poſſible to remain on the fur- 


« face of the included Water. 


The third glaſs had a like quantity of wa- 
ter put into it as the former; which Water, 
« firſt by boiling, then by continuing it a whole 
« night in vacuo on the Air- pump, was purg'd 
« of its Air to the greateſt nicety {a}: Into 
« this water alſo, I put a like number of Gad- 
« geons as into the other. Thus (the Fiſhes 
© being all put into their reſpective Receivers) 
« I applied myſelf to wait the event, which 
« was as follows: It wastabout half an hour 
after ten in the morning when I began the 
« Experiments; and in about half an hour 
from that time, I obſery'd the Fiſhes in the 
« exhauſted Water, or Water purg'd of its Air, 
began to diſcover ſome uneaſineſe, by a more 
than ordinary motion in their Mouths and 
« Gills, or Reſpiration, if I may call it ſo, dif- 
* fering from the Fiſhes in the other Glaſſes; 
« the included Fiſhes at the ſame time diſco- 


r 
1 


(a) From Experiments made with the electrical ra- 
1. ke, 2 never appeared that the Fluid in the Pores of Bodies 
© could ever be taken away or removed by any means, 
* otherwiſe than for an equal quantity of the ſame to ſupply 
6 15 place, conſequently there is no ſuch thing as purgi 

4 the Water of it in tke manner Mr. Haukſbee ſuppoſed 
* It was morally impoſſible for him to have the fame Rea- 
« {ans to believe that Fluid to be an elaſtic Fire as we find 
* it is; and that not the leaſt portion of it can quit its lace 
but for an equal quantity of the ſame homogeneous Fire, 
© ſo that it was no wonder that the Fiſhes breathed nearly 
* as free in the Water, as though it had never been boiled 


* 
* 


P22 * vering 


nor under the Air-pump, particularly after they had been 


u in it fome ſmall Time, 


{ ( 110 ) Dialogue IX, 


. *,vering no alteration; only I took notice that 
they would now and then aſcend to the top 
of the water, but ſuddenly ſwim down again: 
„ And in this ſtate they continued for ſome 
s conſiderable time without any ſenſible alter- 
“ ation. About five hours after the laſt obſer- 
vation, the Fiſhes in the exhauſted Water 
became not ſo active (upon a motion given 
the Glaſs which contain d them) as before: 
And thoſe Gudgeons included without any 
, communication with the outward Air, now 
began conſiderally to abate of their vivacity ; 
4 yet ſtill continued at times their motion up- 
ward and down again. At ſeven in the even- 
ing the included Fiſhes lay all at the bottom 
«« of the Glaſs with their Bellies upwards ; nor 
* upon ſhaking the glaſs could J ſet them in 
„ motion, or cauſe them to ſtir their fins or 
_ ©; tails; only I could obſerve a motion in their 
% mouths, which ſhew'd they were not per- 
t fectly dead. In this tate they lay for ſome 
« time: But conſidering the Experiment 
. « would not be complete, if I did not attempt 
„ their Recovery by taking off the braſs cover, 
s being very ſure they muſt have died in ſome 
«« (mall time, under the Cirumſtances they 
t were then in; accordingly I took off the co- 
6 ver, and gave the ſurface of the Water a free 
„ and open communication with the external 
„„ Air. At about ten at night I obſerv'dithem 
again, at which time their Recovery was fo 
e evident that upon a little diſturbing * glaſs 
ot , that 


4 


el, 


rec 


* „el 0 (210 * 


_ +, 4 that contain'd them, they wete actually in 
motion again: And at this time alſo, the 


«. Fiſhes in the Water purg'd of its Air began 


. * to appear more hrifk and lively than at the laſt 


* Obſervation. Here I cannot but take notice, 


that notwithſtanding the water was purg d 
of its air to a very great degree, yet the 
_ « fiſhes put into it did not ſo much as once 
t aſcend in it; but continued always at the 
„„ bottom, as the Fiſhes did in the common 
% Water. At this time I left them till the 


et next Morning; when about Eight o'Clock 
] found them as perfectly well and lively in 


4 all the Glaſſes, as when they were firſt put 
„ in. Thoſe in the common Water expoſed 


« to the open Air, ſuffer d no manner of 
«Change during the whole Time. After this 


_ « I was willing to try whether the Air had 
again infinuated it ſelf into the-purg'd Wa- 
. ter, and whether that might not be the 


5 occaſion of the Fiſhes Recovery. Accord- 
« ingly I put it on the Plate of my Pump, in 


the ſame Glaſs with the Fiſhes in it; and 
4 being cover'd with. another Receiver, the 
„Air was taken from it; yet I could perceive - 
. very little Air aſcend in it, and to me it 


C ſeem'd much in the ſame State as when the 


Fiſhes were firſt put in. I continued it in 
4D Vacuo about an Hour and an Half; the 
Fiſhes almoſt all the time continued at the 


% Top of the Water, and at that time appear- 


£1696 ed as dead; for upon letting in the Air, 


ehh | « they 
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they ſun haſtily to the bottom without any 
% Motion of their Fins or Tails.” 
From the whole Account I obſerve ; 

% Firf, That Water purg'd of Air ſo far as 
4e the Method here made uſe of, is capable to 
« do it, renders it not altogether unfit to ſup- 

<« port the Lives of Water Animals, For al- 
& though when the Fiſhes were firſt put in, 
« 'and for ſome Hours after, they ſeem'd to 
« ſuffer ſome uneaſineſs; yet at length the 
« Water became more familiar to them, or 
«their Conſtitutions in ſome meaſure did fo 
« conform, as to render the Water to them, 
« and them to the Water more agreeable : 
« Otherwiſe I do not ſee how their Recovery 
* ſhould follow, fince upon cxamining, little 
« or no alteration could be found in the 
ec Citrcumſtances of the Water. from the time 
« the Fiſhes were firſt put in 
* Secondly, The Fiſhes included with their 
«© Water from any Communication with the 
« external Air, plainly demonſtrate, that 


« common Water in its Natural State is not 


alone ſuſficient to preſerve the Lives of its 
« Natural Animals, Hence it follows, that 
« in Ponds, when the Water comes to be 
« Frozen over with a pretty thick Ice, the 
« Fiſhes in the ſaid Ponds are very likely, if 
not certain to periſh, upon the Continuance 
« of ſuch a Congelation for ſome time on their 
tc Surfaces;- unleſs (as in the latter part of the 
70 1 the e hin- 
. er d 


At 2proleil] ( 113 ) | 
der d the immediate Contact of the Ain ta 
the Surface of the Water, be remoy d j that 
« js, by breaking Holes in the Ice, whereby 
«« it is reſtor'd, and undoubtedly will perform 
% the ſame thing as my Removal of the Braſs 
*« Plate. This is to be underſtood only in : 
% Ponds where the Water is ſtagnant; for "i 
«© where there are Springs, or a current of 
« Water conſtantly ſucceeding under the Ice, 
the effect moſt likely will not be the fame. 
Remark. Can any thing be more plainly 
progen by Experiment than the vivifying qua- 
ity in Air? How. ſoon were the Gudgeons in 
the ſecond Glaſs juſt on the point of expiring for 
want of a communication with the external : 


Fe — _ 2 — D - Wir > 22 2 — » "ip 


Air; and how ſoon revived. at the admiſſion 
of it? Who, unleſs he were guite a Sceptic, a 
can read the Experiment and not be convinced 4 
of the vivifying quality in that Element. N 

B. What was his next Objectioncs? f 
r Co A clear glaſs Jar of fair Water was t 
* put under the Receiver of an Air-pump, f 
« where the exhauſtion was no ſooner begun, | þ 


« ſeen to riſe and eſcape through the body of | 
the Water to the ſurface all . er- 
« hauſtion ”, -— By 7 85 e 2 58 i 
His whole Reply to which is No | 
« Proof that this is cleric matter a). 
| 

| 


* 


8 1 


( ince the Gentleman objects that it is no Proof, that 
the Air riſing ont of the Water was electric matter, I fhould 

be glad to be: inform'd: what it > Fan va no 
means permeable by the common Air, 


L. 
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(14) Dialogue IX. 


I had alluded: to Sir Jaac Newton's ſecond 
Rule of Reaſoning in Philoſophy, viz. 

To the ſame Effects we muſt at far as 'pofſible 
affign the ſame Cauſe; the magnetic Virtue, 
which moves the iron or ſteel Filings - beyond 


the Ghſs, and the Pneuma or electrical Virtue 
juſt difcover'd, which moves the Feather, leaf 
Gold, leaf Braſs, &c. ſo vigorouſly beyond the 
Glaſs muſt be the ſame identical ſabtile Agent, 
acting in different conditions and forms. I beg 
therefore this Rule may be particularly at- 


tended to, ſince many phyſical Experiments 
will be greatly illuminated by conſidering it 
attentively, which would otherwiſe ſeem much ä 
more abſtruſe and unintelligible. e 

Ohectin. © Newton's is a dangerous Rule. 
„We are too apt to generaliſe Facts; it is 


« pleaſing to the Mind fo to do, but it is de- 
« ſtructiye to Knowledge. 


This Philoſopher, like many others, ſeems 


to make a downright Stalking-horſe of Sir 


Tfaac Newton, ſince, like a mere Noſe of Wax, | 


he can put him on and off at pleaſure. ——I 
can however with great Truth affirm,” that 
this is the firſt time I ever heard any of Sir 
Tfaar's Rules fo decried. 


Eſſays, Sect. 129. 131. Gc. Is concerning 
the Analogy between che Microcoſm and Ma- 
This Analogy he treats with 


crocoſm. 
the utmoſt Contempt; and replies, It will 
© not be allowed; it is a mere Dream, unwor- 


6 has of a Philoſopher „ and ſeems alike in | 


nothing 


LO * — - on 


U 


bent) 0 115 )- 


6s e dur the ſound of the tw o Words, 
« Microcofim atid Macrocoſm': Wie Barber? 
« Baſon and Mambrino's Helmet were Fore 

« alike, which furniſhed ſuch curious matter.” 
+ of 22 n to Don Quivotte. 


4. 80 * 4 a Sarcaſm, thrown out 2 
me by a particular Friend, was what I had 
no reaſon my expect; but I can diſarm it 
of its ſting by the ſingle remark of a judi- 
cious Critic, who was ſo pleaſed with the 
Analogy, that he ſaid a more juſt compa- 
riſon was hardly to be met with: Microcoſm ” - 
and * being, in his Opinion, as much 
alike as a fl wo A is ta a five ſhilling piece, 
both 12 ame * and . 
only in ſize. 


B. I think your Friend has ſhewn his Wit 
at the Expence of his Judgement, and let him 
enjoy his dear-bought Purchaſe; but let us 
proceed. ON 


A. He further affirms it to be · detnanſieyi . 
ble that the elaſtic Air, diſcover'd to exiſt 
in the pores of groſs Bodies, is very diffe- 
rent from electric Matter, although the 
direct contrary of this Aſſertion appears moſt 
evident; therefore the N can never be 


e without proof. : . 
gen. part 20, Med. 187.10 Martin ee 
he ſays, proves only 8 is Air contain d 

eee | in 


1 


* 
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in theſe ſubſtances in an elaſtic ſtate: It does 
<« by no means prove that the great q quantity 
of Air produced by Dr. Ha ales Experiments 
vas not in a fix d ſtate at a part of the Subſtance 
«of the Body operated upon (a); and there is no 
« doubt but a Body, after having all its elaſtic 
« Air extracted by the Air-pump, would till 
« yield nearly the fame quantity of Air menti- 
r oned in the Doctors Experiments. 
In Part 3d. chap. 11th of my Eſſays 5 
contained two Experiments of har celebrat 
Writer Dr. Hales, who fancied he could, 
Fermentation, Diſtillation, &c. metamorphoſe 
ſolid Bodies into Air. Among many others, th 
two particular Bodies whereon the Experimen 
were made were the human Calculus 222 "64 
cubical Inches of Brandy ; One half of EK 
weight of the former was converted into what 
he calls his artificial Air ; whereas the latter 


1 a 1 8 


Kh. As 
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(a) 1 it is plain, that my Friend v was dons 
to think with Dr. Hales, that part of the groſs fubſtance itſelf 
was metamo hoſed into Air. 

When the Dr. made thoſe Experiments, he had never ſeen 
any which ed 92 mw exquiſitely rare, elaſtic and pure 
Air exi in the po Bodies; otherwiſe tis pre- 
ſumed he would ——. wm roached'fo wild ind webif 
ent a Doctrine; Sr bag my Friend, 1 oh this as the Djs, ws 
cCian, was not nec orant 0 as the WAS, 
and therefore the leſs 3 ble. . 

A Letter of Encomiums was ſent me 130 Miles, containing 
among many other things the following obſervation anjthat 
icular fubjeR. „ thank you too for the Attention 
you have beſtowed on that wild modern ſubje& the gene. 
# ration of Air, to which I never could be er and 
85 e imagined the Fat to be ag you haye/ex ded it. 
Orde 


1 - q 
W | — ——— 8885 288 Senner tim ew... 
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fforded but v very little. The Reaſon 1 abgn d 


for this Was as 5 5 


The ſubtile Spirit or pure 4 ma in 
the pores of thoſe Bodies before their Diſſolu- 


tion do, when analyzed into their firſt Princi- 
ples, naturally mix and incorporate with thoſe 
minute particles of groſs matter, in a ſimilar 
manner, as when in their original ſtate; and 
thus an artificial Air is generated as elaſtic and 
ponderous, and in molt other reſpects the fame 
common. Air, conſequently as permanent as 
that —— The eaſier the Body is diſſolved, and 


the more free the terreſtrial corpuſcles riſe in the 


Diſtillation, the greater is the quantity of wat 
he calls the n Air. p. 399+ Seck. 
ige 

7 ſeems to 1 the 2 n why fo 
great; a quantity was generated,. when the hu- 
man Calculus was diſtilled ; one half of the 
weight-of the ſtone was by this means volati- 
liſed and incorporated with the contained 
Ether. p. 387. ſea. 191. 

_—_— — to be confirmed, by 
ring a quite different and contrary de- 
ception, which happened when the maſs to be 
analyzed contained almoſt the greateſt quantity 
of the pure elementary Air or Spirit, and very 
little groſs matter. p. 387, ſect. 192. '  - 

In Experiment 66. Vol. I. Dr. Hales found 
Air in 54 cubic Inches of Brandy : 


very 
Had it been a highl ws yo pirit, he would 


Id have eſcaped, there 
being 


( 118 ) Dialogue IX. 


Hence it comes to paſs, that when there i Is 
—— in the maſs to be analyzed the great- 
eſt quantity of all, of the pure ſubtile element- 
ary Air, that no artificial Air can then be form- 
ed. Rectified Spirits of Wine ſeem, as it 
were, the pure Air or Fire i in a an orm b. 
= 19% .-::5 

To this he ſneeringly e «Ts Si r 72 
% Negoton s Ether then come at laſt to be rec- 

tiſied Spirit of Wine; and Is Alcohol and 
Electricity the ſame ching e 
I anſwer, . it is, and for the Srementtöd 


h Reaſons, i. e. when reduced to ſuch a liquid 


Form; and whoever denies it will be expected 
to ſhew a more plauſible one, why the human 
Calculus yielded ſo great a quantity of elaſtic 
Air, and why almoſt a quart of Rune yickted 
ſo very little. | * 
VM. B. He made many more Objections, 
though not one that contained any thing re- 
markable. His Apology for not giving Reaſons 
for the Objections he makes, is, that it would 
be too much for the compaſs of a Letter, 
which is thought but a flender Apology for 
giving no Reaſons for hardly any of them; 
at leaſt, not any that were ſupported with either 

5 Experinton or Arguments. 

Having gone over the moſt material Objec- 
tions which that Gentleman has made to my 

W e and finding ** A overturn- 


in, ing 


being no groſs mattkr to rice and incorporate 
"I it to prevent it. p. 387. en gen: 


FFenSolgill, (#99) K 9 5 MM 


ing my Pohtions, 1 muſt beg leave to add, that | 
where-eyer; Ia 11 pg. in my Principles, or 
deductions go them, it would give me the 
ſincereſt pleaſure to be ſet right by any ſagacious 
Enquirer, who 18 capable, of anche me Wetter 
Information. Z 
It is much to be wiſhed that a friendly Con- 
tſk wane carried on by the channel of ſome 
one of the periodical Papers, in order to ſettle 
; philoſophical Points, En ſuch as are 
moſt "doubtful. —— We might en, with eaſe 
and preciſion attempt to diſcuſs even the very 
Fundamentals of Philoſophy, and not without 
ſome reaſonable hope of Succeſs : I mean we 
| ep then paſs a ſtrict and juſt ſcrutiny on 
thoſe grand Articles in diſpute, at which even 
e moſt learned Men ſo grievouſly ſtumble; 
viz. whether an univerſal Vacuum exiſts or an 
- univerſal Plenum. For when once that is ſatiſ- 
factorily ſettled, we ſhould no longer halt be- 
. tween two ſuch contradictory. Opinions, If 
ſuch an amicable Conference as abovemention'd > 
were earneſtly and properly purſued by way-of 
pro and con, the moſt doubtful Caſes would be 
brought to an Iflue ; ſince it muſt ſoon appear 
on which fide. the cleareſt and W a 
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b. Pricftley upon the Univerſality of the 
electrical Phenomena.—IW ater-ſpouts, 
A particular Hurricane. Dr. 


imps an Ear thguake.— — 
V. hat 4 Terms natural Electricity. 
Dr. Henry More I toe 


H O among the Moderns i is 1 


* 

- 

* 
at * 
"5 


Power apy Force of the electrical 
rie 7 


A. None can plead much more an 

for thoſe things, nor for the Univerſality of — 
Fire, than the ingenious Dr. Prigſtiey, who in- 
forms his Readers of a variety of abſtruſe Phe- 


nomena of Nature which much perplexed the 
Philoſophers, ſince they could neyer account 
for them in a ſatisfactory manner ; Phenomena, 
in the Heavens, in the Earth, and in the Sea; 


iz. Aurora Borealis, Lightning, falling Stars, 


es Fire-balls, and other meteors, ——— f 
Whirlwinds, Inundations, Hurricanes, Wa- | 


ter ſpouts, &c. and even Earthquakes; all 


which are now with 8 reaſon ſuppoſed to 
„„ "WE < 


"a — , 


u pon as the eſt Advocate for. 
Len Pd phy and the great 


with” 


= CY * * 1 * Ot * wa ® 
e nd Agent "the 0 


Fire. 
The Dr. ſays, that 4 the Aurora Ty 

« being an electrical YR ws x was, he be- 

cc . never doubted from the Time that 

Lightning was proved to be one. 
He ee e hs i AA 

4 called a falling Star, has puzeled all Philo- 

« fophers.”  ', 

-Signorg Beccaria, a} he ſays makes it pret- 
ty evident that it is an electrical Appearance; 
and the Fact which he relates as a proof of it, 

is exceedingly curious and remarkable, he in- 
forms us that. 

«« As he was one time ſitting with a Friend, 
«in the open Air an Hour after Sun ſet, they 
« ſaw what is called a falling Star 5 
ce courſe towards them, and apparently grow- 
= ing larger and larger till it diſappeared not 
* WE rr from them, when it left their Faces Hands 

and Clothes, with the Earth, and all nei gh 

12 9 objects, ſuddenly illuminated ith, 
«< 4 diffuſed and lambent Light, attended v with. 
<« 10, noiſe at all. While they were ſtand- 
« 'ing up, ſtaring and looking at each other, . 
e ſufpriſed at the appearance, a Servant cat 
«running to them out of a neighbouring Gar 
« den and aſked them if they had ſeen nothing, 

«for that he had ſeen a light ſhine ſuddenly” 4 
« the Garden, and eſpecially upon the Str, 1 
vs, * he was throwing to water Cite 5” 
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(122) Dialogue X. 


Dr. Prieſtly at p. 3 5241ays, that Appearances, 
which bear evident marks of electricity, have 


4 very ſenſible progreſſive motion is demon- 


ſtrated from a variety of meteorological Obſer- 
vations. I ſhall relate one made by Mr. Chal- 
mers when he was on board the Montague 
under the Command of Admiral Chambers. 
On che fourth of November 1749, in Lat. 
42˙ 48“. Long. 9*. 3. he was taking an ob- 
ſervation on the quarter Deek, abous ten Mi- 
nutes before 12 when one of the quarter 
Maſters deſired he would look to the Wind- 
ward; upon which he obſeryed a large Ball 
of blue Fire rolling on the Surface — the 
Water, at about three Miles diſtant from them. 
They immediately lowered their top Sails, &c. 
but it came down upon them. ſo faſt, that be- 
re they could raiſe the main Tack, they 
obſerved the Ball to riſe almoſt perpendicular, 


. not above forty or fifty Yards from the 


Main Chains; when it went off with an ex- 
E 28 if hundteds of Cannon had been 
red at one Time, and left ſo great a ſmell 
of Zrimſtone, that the Ship ſeemed to be no- 
thing but ſulphur. After the Noiſe was over, 
which he believed did not laſt longer than half 
a Second, they found their main Top- maſt 
ered into above a hundred Pieces, and the 
lain maſt rent quite down to the Heel. 
There were ſome of. the $ which nail 


the Fiſh of the Main- maſt, x Wn with ſuch 


Force out of the Maſt, W ſo faſt 


Me F | in 


Fee, , 


Fan — 1 


amd XA2iKa XA. ca 


a ah Saks. tn ids. 
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in the main Decki that th Carpenter w. 
obliged to tal an Iron Crom ti get tem out. 
There were ſive Men knocked down,” and 
one of them greatly burnt by the exploſion. 
They believed, that when the Ball, which ap- 
ared to them to be of the bigneſs of à large 
Mill. ſtone, roſe; it took the middle of the 


main Top- maſt, as the head of the Maſt above 


the hounds was not ſplinter d. ine 
Dr. Pricfthey informs us, That the fore- 
* mentioned SeigniorBeccaria takes ſome pains 
«to ſhew that Water-ſpouts have an electric 
Origin. To make this more evident he firſt 
& deſcribes the 9 . their 
Appearance; which are the wing. 
They generally appear in calm ro 


«the Sea ſeems to boil and ſend up a ſmok 

under them, rifing in a hill towards th 

©: fpout ; at the ſame time Perſons who have 
% been near them have heard a rumbling 
«Noiſe. The form of a Water-ſpont is that 
« of a ſpeaking Trumpet, the wider end being 
4% in the Clouds, the narrower end towards the 
Sea. The fize is various even in the ſame 
% ſpout. The colour is ſometimes inclining to 
White, and ſometimes to black. Their pofi- 
4 tion is ſometimes perpendicular to the Sea, 


. itſelf is in the form of a curve. Their con- 
«tinnance- is very various, ſometimes difap- 
' & pearing as ſdon as formed, and ſometimes 


c had | 


& Continuing à conſiderable time; one that he 
186 ; R 
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( 124 ) Dialogue X. 


& had TRE) of continued. a whole hour, but 
they often vaniſh, and nh appear in 
«the fame place. 


What Water-ſpoul 3 are at Sea, "the 4 | 
60 are ſome kind of Whirl-winds and Hurri- 


« canes by Land: They have been known to 


tear up Trees, to throw down Buildings, 
< make Caverns in the Earth; and in all theſe 
4 caſes to ſcatter Earth, Bricks. Stones, Timber, | 
« &c. to great diſtances in every direction. ? 


« Great Quantities of Water have been left or 


« raiſed by them, ſo as to make a kind of de- 
«Juge; and they have been always attended : 


4 with a prodit gious rumbling Noiſe. 


E n of Water-ſpouts, 
„ &c. depend upon Electricity, cannot but 
appear v - probable, from the nature of ſe- 

em; but the conjecture is made 
more probable from the following additional 

« Circumſtances. They generally appear in 

« Months peculiarly ſubject to I hunder- 

« ſtorms, and are commonly preceded, accom- 

ce panied, or followed by Li htning, Rain, or 

% Hail, the previous ſtate of the Air being ſimi- 

« lar. Whitiſh or yellowiſh flaſhes of light 

have ſometimes been ſeen moving with pro- 


-< veral of 


« digious ſwiftneſs about them. And laftly, 
«the manner in which they terminate exactly 
e reſembles what might be expected fram the 
«' prolongation of one of the uniform protu- 


e herances of electrical Clouds towards 015 724 4 | 


44 "he Waters and the Cloud mutually attra att 
2 i 


„ N a2 
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nod doe DIE. DER--* 


Ving each other; for they ſuddenly; contract 
«themſelves and diſperſe almoſt at once, the 
« Cloud rifing and the Water of the Sea under 
«. it falling to its level. But the moſt remark-- 
“ able Circumſtance, and the moſt favourable 


«to the ſuppoſition of their depending upon 
“Electricity is, that they have been diſperſed 


4 by preſenting to them ſharp pointed Knives 
« and Swords. This, at leaſt, is the conſtant 
« practice of the Mariners in many parts of the 
« World where theſe Water-ſpouts abound ;- 
« and he was aſſured by ſeyeral of them that 
the method had often been undoubtedly - 


« ſucceſsful. ” 


: 


B. To Seig 


pily exempted. ——— It is in a rainy Seaſon, 


e in the Month of Auguſt, that they 
are aſſaulted by Hurricanes the moſt terrible, 


to which they are fubje& from the Climate. 
This Calamity deſtroys at one ſtroke the 


Labours of many Vears, and fruſtrates the 


moſt exalted hopes of the Planter; and often 
jaſt at the moment when he thinks himſelf 
out of the reach of fortune.—lIt is a violent 


* ſtorm of Wind, Rain, Thunder, and Light- . 
ning, attended with a furious ſwelling of the 


Sea, and ſometimes with an Earthquake; in 
N N ( 


35. nor Beccaria s Theory of Water 
ſpouts and Hurricanes, Dr. Prieſtley adds a de- 
ſeription of a Hurricane in the Weſt Indies. 

A. We have frequent accounts of ſuch 
dreadful Hurricanes in America, from which 
moſt other parts of the known World are hap- 


(126) Dialogue X. 


© ſhort, with every Eircamftance: which the 


Elements can aſſemdle, Gk is terrible ns 
* del e 
* Firſt, They ſee, as a FRY oF his enſue. 
ing havock, whole Fields of Sugar-canes 
* whirtdinto the Air, and ſcatter d over the 
© face of the Country. The ſtrongeſt Trees of 
the Foreſt are torn up by the Roots and driv- 
den about like ſtubble. Their Wind-mills are 
-* ſwept away in a moment. Their Works, the 
* fixtures, the ponderous copper Boilers, and 
Stills of ſeveral hundred weight are wreach'd 
from the ground, and batter'd to pieces. 
Their Houſes are no protection 5 The Rooſs 
© are torn off at one blaſt; whilſt the Rain, 
* l in an hour riſes five feet, ruſhes in 
upon them with an irreſiſtible violence. 
type Hiſtorian informs us, that Dr./-Stwkely 
was of Opinion That Earthquakes were the 
* probable effects of electrical Fire, upon the 
s occaſion of the two Earthquakes in February 


1. and March 1749 3 and another in North- 


- '«' amptonſire in September 17 50. The Papers 
„ which Dr. Szukely deliver'd to the Royal 
* Society on theſe occaſions, which were read 
« in March 1749, and December 17 f Dr. 

bes die ley ſays, a are valuable, and well deſerve 
Attention of al Philoſophers and Elec- 

| 6c tricians. VI 21 
e Becke are not owing to ſub- 


. 's terraneous Winds, Fires; Vapours, "of any 


—_ « thing that occaſions 3 and heayes 
| Tp 
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7 ougoleil ( 127) 
Lap dhe, wech. he hopght might win be 
umilances. 


©, concluded from a variety of Cirg 
In the firſt place, he thought there Was no 
remarkable evidence of any cavernous ſtruc- 

ture of the Earth; but that on the contrary, 


** 


there is rather reaſon to preſume that it is in 


a great meaſute ſolid, ſo as to leave little 
rom for internal changes and fermentations 


vithin its ſabſtance ; nor do Coal-pits, he 
„ ſays, When on fire, ever produce: 5 Wan 
* reſembling A Ear 

It is not, he ſays, upon the principle 
* .of any ſubterranegus exploſion that we can, in 


the leaſt, account for the manner in which 
Ships, far from any land, are affected during 


| - an Earthquake; which ſeems as if they truck 


upon a rock, or as if ſomething thunip'd 
. — their bottoms +, Even: the fiſhes are 


1 affected by an Earthquake. This ſtroke there- 
fore muſt be occaſioned by ſome 
could communicate motion with u 
e greater velocity than any heaving of the earth 
under the ſea by the > RY encrated 
_ ©, yapours.z: this could on 2 gradual 
ſpyell, and could never —— im 


that 


pulſe. ta the 
water ſo as to make it feel like a ſtone, ©. 


The Impreſſion made by an Earthquake 


by land and waters to the greateſt diſtances 


cis obſerv d to be inſtantaneous; which could 


only be effected by Electricity. In the Earth- 


aAuake in e the Concuſſion was felt 


ch 


e of 100 miles in length and 
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40 in breadth, and as ſan as could be judg d 
at the ſame inſtant of time. That this tract 
0 == Land, which amounted to 400 ſquare” 
miles in ſurface, ſhould be thromn into ſuch 
an agitation in a moment, is ſuch à prodigy, 
the Dr. ſays, as we could never believe or 


. © conceive, did we not know it to be fact from 


our Senſes. But if we ſeek the ſolution of it, 
< we cannot think any natural Power equal to 


it, but that of Electricity, which acknow- 
ledges no ſenſible non 'of time; no | 


« bounds!” | -« 1:11 38ED | 
„ Tax little damn Lenemly⸗ done by 


0 Earthquakes, the Dr. thought to be an Ar- 


gument of their being occaſioned by a ſimple 
vibration, or tremulous motion of the ſurface 
« of the Earth by an electrical ſnap. This 
vibration, he ſays, © impreſſed on the Water, 
meeting with the ſolid bottoms of Ships and 
Lighters, occaſions that thump which is ſaid 
6 2 be felt by them; yet of the millions of or- 
Houſes, that it paſſed over, not otic 
c fel. A Conſideration which ſufficiently p points 
out, what ſort of a motion this was not, alſo 
© what ſort, of motion it was; and hence de- 
rid: Not a Convulſion in the bowels of the 
Earth; but an uniform vibration along its 
« ſurface like that of a muſical ſtring, or what 
« we put a drinking Glaſs into by rubbing'one's 
« finger-on the edge, which yet, being ug brought 


to à certain pitch, breaks the Glaſs; un- 


« doubtedly,” he adds, an electrical repil- 
« fion of its parts. | « That 
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p b t That Earthqualtes are electrical Pheno- 
mena is further evident, nie ſays; 4 from 
their chiefly affecting the Sea: coaſt, Plates 
along Rivers, ànd, I may add, eminetives. 
The Earthquake in September ſpread moſtiy 
* to the North and South; which the Dr. 
ſays, is the direction of the Spalding River; 
F whereby it was conveyed to the Seacſhore, 

* where it was particularly ſenſible ; thence uj 
gBoſton Channel, and ſo up Boſton River to 
Lincoln. The greateſt part of this Earth- 

quake diſplayed its Effects along and between 
the can * Welland and Avon; and that 
from their ſourees down to their mouths: It 
likewiſe reached the River Witham, wlſch 
« directed the electrical ſtream that way alſo to 
Lincoln, for which reaſon, meeting the ſame 
coming from Boſton, it was moſt 'ſenfibly | 
* felt there. It reach'd likewiſe to the Tr 
* at, Notti . Which eee it to Neu. 
£ ark. . SO 1 

FF he firſt elefrica) wels in this Earth. 

| ſeem'd to the Dr. to have been made 
on the high ground about Daventry . 
a esa From thence it deſcended 

chiefly eaſtward, and along the River Well. | 
and, — Harborough to Stamford, Spalding | 
and the Sea; and along the Rivers Avon and | 

Non to Northampton, Peterborough, Wiſbich | 

and the Sea: It ſpread itſelf all over the vaſt 2 
level of the Ille of Ely, promoted by a great 
y a natural and urtificial on 5 

1-1 Fo: . N or ; 


Ne 


* 
N — 4 
— 


3 * — 1 - r — X 
e 


(130) Dialogue X. 

for draining that Country. It was ſtill con- 
ducted eaſtward by Mildenhall River in Suf- 
* to Bury and the parts adjacent. All 
 < theſe Circumſtances duly conſidered were to 

« 1 of the Doctrine Te 

vanc'd on that ſubject, * 

At muſt ſeem very farprifing and unac- 
« countable to Perſons unacquainted with Elec- 
« tricity, that all this could be performed in 
the leaſt inſtant of time, notwithſtanding it 
© was conducted to, and-touch'd at ſo many 
different places. However, the ſagacious 

« Experimentaliſt is well aſſured, that this is a 
© moſt undoubted truth; and our electrical 
Experiments are manifeſt proofs, that the 
progreſſive motion of the Fire is ſo inſtanta- 
* neous as not to admit of the leaſt ſenſible 
* tranſition of time in its paſlage, wen the 
* moſt diſtant parts. 
According to Dr. Prieftley, not — Fe Dr. 
Stukely, but the renowned Dr. Hales, Mr. 
Hartman, and others were of Opinion, that 
Earthquakes were electrical Phenomena. 


his Battery to paſs over the ſurface of the Wa- 
4er /a}), in order to arrive at his braſs Rod, 
ſays, The reſemblance of the electrie matter 
over the ſurface of the water, and that which 
Dr. Stutely ſuppoſed to ſweep: the ſurface of 
the earth, when a conſiderable quantity of it 


is diſcharg d to the clouds — 1 an Earth- 
* quake, immediately ſuggeſted to him, that the 


Water 


(ij See his Hiſtory of Hectricity, p. 649. 


The Dr. obſerving the electrical Fire from 
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XZ Soleil 
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1 Hi ze } _.or10402 ns! Dini _ 
Water in his Experiment over which . 
« electrical Fire paſſed, and which was viſibly 
thrown into a tremulous motion thereby, 
muſt receive a concuſſion reſembling that 


* which is given to the n of the Sea on * 


ſuch an occaſion 
To try this, he ſays, Myſelf 250 * 
veral other Perſons who were preſent, put 
our hands into the water, — an electric 
« flaſh; as before, paſſed over its ſurface, and 
ve felt a ſudden Concuſſion given to: them 


exactly, like that which is ſuppoſed to * 
« Ships:at Sea during an Earthquake. 


B. [Theſe are moſt wonderful ee in- | 


deed'} as well as entertaining: Pray, what is 
the next thing we are to conſider?! 

A. 1 ſhall furniſh you with ſome acer 
1 —.— of the ſame ingenious Author, 


who, at p. 370 ſays, I ſhall cloſe this account 
« of the Theory of Lightni ng, and other Phe 


* nomena of the Atmoſphere, with an enumer- 
ation of the principal Appearances of natural 
Electricity obſervd by the Antients, and 
* which were never underſtood before the diſ- 
covery of Dr. Franklin. It will be very eaſy 
for me to do this, as I find them already 
collected to my hands by Dr. Watſon ſa ). 
4 A luminous appearance, which muſt have 
6 been of an electrical nature, = 10-7 ee 


* Plutarch in his Life of Tyſander.” 
0 baer Tr, Vt * 111 P-210, _ 
8 « Pliny, 
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te i in his Gra Book of Natural Hiſ- 
© tory, calls thoſe ap os. e Stars; and tells 
© us, that they ot only upon the Maſts 
and ai parts n but alſo e Men's 
Heads. 

« Stars make their appearance both at Land 
and Sea. I have ſeen a light in that form on 
6 the Spears of Soldiers, keeping Watch by 

night, on the Ramparts. They are ſeen alſo 
© on the Sail-yards, and other parts of Ships, 
* making an audible ſound, and frequently 
changing their places. Two of theſe lights 
forebode good weather, and a proſperous 
Voyage; and drive away one that appears 
ſingle, and wears a threatning Aſpect. This 
© the Sailors call Helen, but the two they call 
Caſtor and Pollux, and invoke them as Gods. 
Theſe lights do ſometimes, about the even- 
© ing, reſt on Men's Heads, and are a great and 
good omen. But theſe aeg e awful 
Myſteries of Nature.” 
* Seneca in his natural Queſtions, en I. 
© takes notice of the fame Phenomena. A 
© Star ſettled on the Lance of Gylippus, as he 


was failing to Syracuſe; and Spears have 


ſeem'd to be on fire in the Roman Camp.” 
About that time there was a very extra- 
ordinary Appearance in the Army of Cæſar. 
In — month of February, about the ſecond 
«* watch of the night, there ſuddenly aroſe a 
thick cloud followed by a ſhower of ſtones; 
L and the ſame night, the points of the Spears 
8 * 


© of R 


( 133) 


a belonging to the fifth Legion ſeom'd w: take 7 


6 Fire,” F 1 12 yg 1 vo rr 4 WF © 


«Le Spears of ſome Wies 35 + gieüy | 
and a walking ſtick, which a Horſeman in 
* Sardinia was holding in his hand, 2 0 


© be on fire. The Shores were alſo amin 
« with frequent Fires. 

Theſe Appearances are called both by the 
French and inhabiting the Coaſts 
« of the Meditettncan Sea, St. Helme's or St. 
Telme's Fires; by the Italians, the Fires of 
St. Peter and St. Nicholas. And are fre- 


quently: taken notice of by the Writers af Voy- 


ages. 
1 r fn France (adds 

* the Dr.) are to be d on, this Pheno- 
menon has been obſerv'd at Plauzet for time 
immemorial, and Mr. Binon the Cure of the 
41 laoe, ſays, that for twenty ſeven Vears, Which 
e has reſicled there, in great ſtorms accompani- 

ed with black Clouds, and frequent Lightnings, 
; the three pointed extremities of the croſs, of 
the ſteeple of that place appear d ſurrounded 
with a body of flame; and that when this 
6 5 —— the Storm was 
* nq longer to be dreaded, and calm weather 


2 appeari ing at the c= 
tremities af pointed metallic Bodies, projecting 
into the Air, I Little notice was taken of theſe, 


a i en them was/ unknown ;. but 
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fine their ner afflnity with Lightning has 
been diſcover d, they have deen more tended 
to and collect. 
Here ĩt may be obſerv'd, he eledtrical Phi- 
"Jofop hers are not ſingular in repreſenting. the 
8 electrical Fire as an univerſal Principle: Dr. 
Prieſtley ſeems entirely of their Opinion, and 
ſuppoſes that all the appearances which he' had 
been enumerating were electrical Phenomena, 
that is, that they were 2 of electrical 
3 a+ 
B. What 45 electrical Philoſophers think 
'Y WAY abe e to conclude from ſuch Appearances ? 
; A. That from ſuch an ample field, ſuch x 
i veaſt fund of indubitable facts, they may ſafely 
A conclude the electrical fluid to be a general 
i Agent, and an univerſal Principle in the ſtrict- 
e.ſt Senſe; fince there was a great variety of ap- 
- | pearances in nature which ſeem'd to point out 
4 uch a general active Agent or firſt inſtrumental 
mover, too obvious to be overlook' d by the 
moſt ſagacious Philoſophers of all Ages; many 
of whom, both antient and modern, ſeem by 
their Writings to have had very clear glimpſes, 
and adequate Ideas of it, before it was actually 
diſcover d by modern Experiments, though _ 
tinguiſhed by different Appellation 
Fire, Anima Mundi, Subtile Akon ao ther, 
Materia ſubtilis, &c, —— Chambers under the 
term Anima Mundi informs us, that ſome 
| ſuppoſe © Plato by his Anima Mundi to have 
n Gad or N God, and ae have 


electrical Philoſophy. 
7h I 18 explain d moch i by 115 _ 7 7 0 


7 (le (135) 
taken the hint from; Moſes; who in hind Eccount 


8 of the firſt day's Creation ſays; Lebe dpirit of God 
moved on the Face of the: Den ð 


The modern Platoniſts explain their maſ- 
« ters'-nima Mundi by a certain -univerſat 


* etherial Spirit, which in the Heavens exiſts 1 
perfectly pure, as retaining its proper nature; 


4 but, on-Earth, pervading elementary Bodies, 
and intimately mixing with all the minute 


5 . 7 Atoms thereof, aſſumes ſomewhat of their 


* nature, and becomes of a peculiar kind.: 


They add, that this Anima Munui, which 
more — — reſides in the celeſtial 
Regions as its proper ſeat, moves and go- 
verns the heavens in ſuch a manner, as that 
the heavens themſelves firſt received their ex- 
iſtenoe from the fecundity of the ſame Spirit: 
For that this anima being the primary ſource 


of Life, every where breath'd a Spitit like 
e itſelf; by virtue whereof various things were 
« framed conformable to the Divine Ideas. 
Sir [/azc Newton's ſubtile Medium or ther 
| Da". coincides with the anima mundi of the 
Platoniſts. The Carteſians have their ſubtile 
matter, which anſwers to moſt oſ tie Uſes and 


Intentions of the ſame Ptinciple. The learned 


Biſbap Cleyne, as well as many of the antient 


Philoſophers, ſubſtitute fire as the anima mun- 


di, which appears to come neareſt of. all to the 
The Appellation, 
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4. The word Nature in a ſtrict ſenſe is uſed 
* far the Action of Providence, the Principle 
6 B. things, ot that Spiritual Power or Be- 
ing which is diffuſed throughout the Creation, 


Nan 1 and gives 


produces certain 

Effects. This is the Senſe which Mr. Boyle 
© conſiders as the moſt _ NaTure is 
nothing elſe but Gop, acting himſelf, and 

6. — to certain Laws, w he m 

< has fixed. * 

% This . pretty ene to the opinion 

of many of the Antients, who made Nature 

* — of dhe Unirarſa. who Nee 

* and governs all. 0 75 4 : 

4 F. Mallebranche aye, the Nature fo much 

d of in the Schools is fit for nothing but 
to lead us back to Idolatry. : The antient 
Heathens hereby underſtanding. ſomething, 


«which without being God, acts continually 


throughout the Univerſe. -- Thus the Adel 
Nature muſt be an actual Principle which 
under God is the next and immediate cauſe 
ſeem to fall in with the opinion of the Ani. | 
© ma Mundi; as if Nature were a ſubſtitute 
of God, or a collateral cauſe with God, or a 
middle Being between God and created 
Things. "Vide: Chambers — th: 0 
Nature. | 


Tobe be added the. lere be 


— Mare s hylarchic Principle or univerſal 
Spirit 


6 Wy 


spirit of the World, which. ben 
A Subſtance incorporeal, but without 
_ © Senſe and Animadverſton, pervading the 
« whole matter of the Univerſe, and exerciſing 
« a plaſtical Power therein according to the 
ſundry prediſpoſitions and occaſions in the 
parts it works upon; raiſing ſuch Phenomena 
in the world, by directing the parts of the 
matter and their motion, as not to be reſolved 
into mere mechanical Powers 2 aku ns, 
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"DIALOGUE. XI. 


On MOT I ON. . 

Different Opinions concerning Mation.— 
The Exiſtence of it denied. Different 
and fallacious Methods made uſe of to 

, prove the ſame, by Diodorus Cronus, 

Zeno and Others endeauouring to 
| "prove that Achilles, 0 ever ſo fwife, 
could never overtake a Tortoiſe, alths" 
"the Noweſt of Animals —Dr. Keil, — 
* Rowning, Des Cartes, and Dr. 
Stevenſon 5 Sentiments on Motion: 


B. 1 O W do modern Philoſophers ac- 
1 ] count for the Origin of Motion? 


ts. tne 


5 See is Treatiſe Book 3d. Chap. 12, p. 19. 
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A. The cauſe of Motion in the World has 
been much controverted, and eſteemed one of 
the moſt abſtruſe Phenomena. Many eminent 
Philoſophers have made much enquiry concern- 
ing its nature, and taken great pains to ſhew 
whence t proceeds. Some ſuppoſe it to be 
a Principle or Property inherent” in Matter or 
Body. itſelf, -whilſt others are of ion, that 
it is a created Eſſence, diſtin&' from matter, 
and acts as a Cauſe: Many — wild and 
incoherent notions of it have been at different 


times maintained, all of which ſeem owing to 


the perplexed ſtate the ſubject was neceſſarily 


involved in; neceſſarily I ſay, it being next to 
impoſſible to form any adequate Idea of the 
cauſe of motion before Fire was diſcovered, 
by means of the electrical Apparatus, to be”: a 


rmanent, durable Principle. 


B. How do modern S account 
for the Cauſe of Motion ? | 


Dr. Keil, In the 6th Lecture of his Intro- 


duction to natural Philoſophy, p. 68. Edi. 2d. 
when ſpeaking of motion calls it “ the nobleſt 


* Afettion that Body is endued with; /a 


* by the mediation whereof nature l 6 
* herſelf acting in that variety of things which 
* ought not to be beheld without wonder and 


* aſtoniſhment, and without which all the or- 
"DR 28 nat in the WD 2. per- 


* AL. (2 — 


* — 
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(a) Here it is plain Dr. Keil, was of inion that motion ; F 


wras A Froperty or Qual inherent i in Ty 
1ſh, 
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iſh, and à horrid darkneſs and an infinite 
numbneſs would poſſeſs every thing. On this 


depend the viciſſitudes of days and nights, 
and the fo great variety of cold 'and heat, 
ſnow, rain, and ſun-ſhine, ſucceeding each 
other, and all the ſeaſons of the year. By 


Motion, Plants grow, Trees are nouriſh'd, 


and, Animals live; ſince Life itſelf conſiſts 
only in Motion, that is the Circulation of the 


Blood. But why do I ſpend time in enu- 


merating particulars, ſince all things owe 


their birth to Motion? 

* The Science therefore of Koons is 10 
neceſſary to philoſophiſe aright, that not the 
leaſt operation of nature can be inveſtigated 
without it. Hence the famous and moſt 
true ſaying of the Philoſopher, Motion being 


unknown, Nature muſt of . neceſſity be fo like- 
07 ſe. ” "Sha 


« The Philoſophers, or rather Metaphyſicians 


have had various diſputes concerning the 


Nature, Cauſes, and Communication of Mo- 
tion; and the Confuſion of Ideas, and the 
Darkoeſs that thence aroſe, appear to have 
been ſo great, that amongſt the Follies of 
Diſputation, the natural and ſimple notion 
that they had of it, ſeems to have been loſt 
amongſt. them. For there can ſcarce be 


_ one of the common People, or the 


meaneſt Artificer, but he knows more of the 
true Nature and Cauſe of Motion than all 


* theſe wrangling Philoſophers together; ſome 


*& 
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c 3 
as to deny all Motion as a thing impoſſible 
to Bodies; and they propoſe ſome Cavils, 
< wheteby they flatter themſelves, that they 
had demonſtrated its impoſlibility. ” - 
We will produce here ſome of their ſtrong- 
« eſt Arguments; and the firſt ſhall be that 
of Diodorus Cronus, namely, If a Body moves, 
it muſt either move in the place where it is, 
© or in the place where it is not, both which 
are impoſſible: For if it moves in the 
< where it 1s, it will never depatt from chat 
place, and ſo there will be no motion: In 
© like manner it cannot move where it is not, 
© becauſe nothing acts in the place where it is 
* net ; therefore a Body will not move at all. 
6 I anſwer, that a Body neither moves in' the 
place whore it is, nor in the place where it is 
© not; but it moves from one place to another.” 
>< The ſecond Argument ſhall be that of Zeno, 
to which he gave the name of Achilles; and 
therefore endeavours to prove that if there be 
any ſuch thing as motion, Achilles, though 
ever ſo ſwift, could never overtake a Tortoiſc 
though the loweſt of Animals. The 
© ment is this: Sup 


poſe Achilles to be diftant 
« fromthe Tortoiſe a certain finite ſpace, as for 
+ example, a mile; and let us ſuppoſe he 
moves an hundred times faſter than the Tor- 
e therefore whilſt Achilles runs one 
mile, the Tortoiſe has moved the hundredth 
: NS ſo that Achilles has not yet 
; overtaken 


m_ 7 This 


ee 


vill be equal to a finite quantity. 
demonſtrated by the Arithmeticians, that the 
th be equal to a finite quantity ; 
* thouſandth part 


millionth part, 
ih in ain ee in * 


( -} 
jo Ir! 


e 8 the Tortaiſe : 

«* Achilles paſſes over that Fam 
mile, the Tortoiſe, in the mean t 
have creepꝰd through the ten —— part 
of a mile; inſomuch that neither has Achilles 
« yet overtaken the Tortoiſe. After the ſame 
manner, whilſt Achilles runs the ten thou- 


* ſandth part of a mile, the Tortoiſe will have 


in, whilt 


advanced forward the millionth part of a 


mile; ſo that Achilles has not yet come up 
* with the Tortoiſe. And ſo he may go on in 
* enfinitum;:; nor will he ever be able to over- 
£ take the Tortoiſe; but there will be always 


2 diſtance betwoen 2 my the 9 80 


is tans PAIN fa 
to anſwer which, ſome have written whole 


Treatiſes: But we ſhall eafily diflolye the 


knot, by faying, that a Mile, together with 
of a mile, together with 
* the ten thouſandth part of a — with the 


* millionth pact of a mile, and ſo on in iſinitum, 
For it is 


ſum of any ſeries of quantities deereaſing in 
any geometrical proportion in infinitun, will 


dredth part of a mile, together with the ten 


millionth part, together with the hundred 


t, and ſo on in infinitum, is a 


I T 2 pro- | 


- 5 
33 + + = 


. Zeno ; 3 


but the hun- 
of a mile, together with the 
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2 portion in fp ay es So that its ſum, 
© fince it is equal to a finite quantity, may be 
tun over by a body moving with a given ve- 
© locity, in a finite time. For let us ſuppoſe 
© Achulles, in the ſpace of an hour, to run a 
© mile, therefore he will paſs over the hun- 
* dredth part of a mile in the hundredth part 
of an hour, and the ten thouſandth part of a 
mile in the ten thouſandth part of an hour; 
and after the ſame manner he will move 
* through the millionth part of a mile, in the 
4 millionth part of an hour; and ſo of the reſt; 
If therefore one hour, together with the hun- 
* dredth part of an hour, together with the ten 
thouſandth part of an hour, together with 
* the millionth part of an hour, together with 
# the hundred millionth part of an hour, &c. 
in infinitum : If, I ſay, the ſum of the ſeries 
* cantinped in inſinitum is equal to an infinite 
ſpace of time, it is certain Achilles would 
never overtake the Tortoiſe in any finite 
ſpace of time: But ſince, as we ſaid before, 
the hundredth, ten thouſandth, millionth, 
« &c. parts of an hour, is a ſeries of quantities 
decreaſing in gometrical proportion in inſini- 


tum, its ſum will be equal to a finite quantity, 


« viz. the ninety ninth part of an hour, as 

might be demonſtrated; and within that ſpace 

« of time, all the particles, of time, however 

infinite in number, will be paſſed by. We 

« {: therefore, that Achilles will nabe the 

. after one hour ; and all thoſe = 
cles 


* -- 
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cles of time; contained-in the foregoing "0 
and which are infinite in number, are expired, 5 


„that is, he will arrive at the Tortoiſe, after 


one hour and the ninety ninth part of an 


hour; and fo the force of this Argument is 


« deſtroyed ; though its Patrons have fo Sew 
© boaſted of it as unanſwerable. 


Thus the Dr. goes on haranguing and trifling 
with his Pupils about the word Motion; bat 
never attempts to make the leaſt enquiry after 
its'Cauſe, though he exclaims ſo much at others 


for not doing it. This Story of Achilles and 


the Tortoiſe put me in mind of another, which 
might have been -propoſed, as bearing fome 
affinity-t0 it, thoug equally trifling, viz, If the 
hour and minute Indexes of a Clock were 

of them to ſet out from the hour 12, for ac- 
cording to their fallacious method of arguing, 


the minute Index, although it moved r2 times 


faſter than the other, _ yet never be able 
to overtake it. This Problem, like the other, 


would be found a ſeries of number e p 


in geometrical proportion. 


As a folution of this Problem t may amuſe | 


ſome Tyros, I ſhall take the Liberty of ob- 


liging end others, If they Bar may 
3 er 


but one hour, 3 will be as 12 to 1, 


conſequently 1 2 2112 1 %% a 12:1 


* ech and fo on infinitum, viz. 
4 | 5 Dien | 


, "IP I — 
ab > Ds HIRE A 


> Bhf;\Sinee in the r 
dex moves 12 hours, the hour Index moves 
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ſeries of ntities continually decreaſing in 


moſt conſe method of ſolving this w. iſt be by 
ſpecious Arithmetic : The being as 


12 is to 1; let a 12 and6=1, then as 4:6 :: 6 
25 and as 4: 6: :< 22 and a8 4: 52: 3 


.48* 
dog 25 IE 2 255 Ke. a ſerles 
. 


tion in 
y 7 If the ſolution be perform'd b 
Ran . the Sen 0 be 1 
F minutes, 27 ſeconds, 16 thirde, 21 Ache, 49 49 
1255 5 6ths, 27 7ths, 16 Sths, 21 this, 49 
8, 5 11ths, 27 12ths, 16 14ths, T6 4 0 
| 1 4 &c. in infinitum ; the 'five numbers 
8.79 16, 21, 49, will continually circulate, 
or be repeated, conſequently the Series can 
never terminate; however we are certain at 
dhe beginning of che Series, that che Whole 
time amounts to but little more than 1 hour, 
$5 minutes, 27 ſeconds, and that all the follow- 
ing part of the ſeries, though carried on ever 
ſo far, cannot amount to ſo much as half ano- 
ther ſecond of time. Dr. Keil inftances in 
tio or three more, but all equally willing. 
Mr. Rowning in his Introduction tb nis 
8 of natural Philoſophy, informs us that 
Des Carter ſuppoſes chat God created a cer- 
tain quantity of Motion, and aſſiguod it to 
* + the — maks.of created 2 and that 
: * os LO motion 4 
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UTE . 41131164; 
£ tied being ans created could 5 no. m 
© be annibilated without an Omnipotent mou 
than Body itſelf; in eon r which, 
© he was obliged to teach, quanti 
of Motion is always the ſame; fo 0 c if Tf h 
the Men and Animals in the World were 
moving, yet ſtill there would be no more 


Motion than when they are at reſt; the 


* Motion which they had not when at reſt 
being transferred S the Ether. So unac- 


< countable are the Motions of this great Phi- 


* loſopher, that it is ſurpriſing his Doctrine 
« ſhould have met with ſuch univerſal reception 


and have got ſo ſtrong a party of Philoſophefs 
on its fide: That — it was 


* more abfurd than the Schoolmen's ſubſtantif 


forms, they muſt all be exploded to make way 
for his ingenious Hypotheſis. 

The fame Author informs us, that « ſo 
«* wild and extravagan 
of a great part of Philoſophers both ancient 


t have been the notions 


* and modern, that it is hard to determine 
* whether they have been more diſtant in their 
« ſentiments from the Truth or from one > ano- 


* ther, or have not exceeded the Fancies of 
* the moſt fabulous Writers, even Poets and 


* Mythologifts. ——— This was owing to a 


4 {: praviphiace proceeding in the ſearching into 


„Nene, theit neg the uſe of Geome- 


try and Experiments, the moſt neceſſary 
N © helps to the finding out of Cauſes, and pro- 
nn them do Effects. But, Mr. 


Rouming 
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Rowning hitnſelf is here guilty" of a great 
miſtake hn: he was not aware of, nor indeed 
could he be: The only Reaſon of ſuch differ- 
ent ſentiments was, that former Philoſophers, 
being ignorant of that univerſal Fire, which 


we have ſince diſcovered, were neceſſarily wrong 
in * yl things; this is what appears to be the 
true Reaſon of that variety of different Senti- 
ments among them. Mr. Rowning- is ſilent as 
to the Cauſe of Motion any farther than in- 
forming us what were the Sentiments of Des 


Cartes concerning it, as abovementioned.” 


According to Dr. Stephenſon, Motion" i 1s 
an abſolute Cauſe, and acts as à delegated 
Agent to bring about or ban natural Ef. 


"75 Among ſecondary Cauſes, Motions 0 
«| fays; is the principal immediate Agent and 


* «Inſtrument of all the Effects, Operations and 
* \Phenomena, that are produced in the mate- 


rial Univerſe, and is the primary Cauſe upon 


* , which the Power, Force, and Energy of every 
Body, or Syſtem of Bodies wholly depends. 


For Matter, or Bodiss without Motion, can 


neither ſuffer any change in themſelves, nor 
* produce any change or alteration in biber 


Bodies, but would remain for ever in a ſtate | 
of abſolute Reſt and Inactivity; ſo that What- 


ever changes or mutations happen in Bodies, 

the ſame are all neceſſarily produced 

Motion, either added thereto, or ſubtract. 
o For which Reaſon we find, that 


according 


Vw c j ß c f , . 


— 
EY 


can 


: 0 (aw) 
5 according to the preſent eſtabliſhed order of 


Nature, matter and motion are render'd in- 


* ſeparable ;. the whole ſyſtem of matter, and 
all material Beings, both animate and inani- 
© mate; being for ever ſubje& to ſome d | 
* of motion, more or leſs, by which they are 


kept in a continual circulation or , 


and thereby fitted to undergo and paſs thro' 
different ſtates, forms, periods and appear= 
* ances, accordin 1 ihe 85 final Ends and Ap- 
pointments of e And thus we 


* obſerye, that all animal and vegetable Bodies 


from the higheſt to the loweſt degree in the 
« Scale of Life, as well as all other material. 
, * Beings, even the great Planetary and Come 


tary Bodies themſelves, which compoſe this? 


Solar Syſtem, are conſtituted and formed to 
continue only for a certain Revolution and 
Period, ſome longer, ſome ſhorter, which is 
no other than a progreflive motion, whereby 
they paſs through different ſcenes and fates, 
put on different forms and appearances, 
* which when accompliſhed, they become. re- 


ſolyed again into the general elementary maſs 


of matter, though even then they are neither 
« diveſted of Exiſtence, nor Motion, but are 


« ſtill in a Progreſſion to new Life, Form and 
« Being {a).” — See Dr. Stephenſon's 8 5 


tion to his Mechanical Phyſician, P- 11. 
p. 242. of the Eſſays. 
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. 42.49% EARS of N on the 
: Fe ral F e Nature, we 
Notion in almoſt every part. That the mat- 
der contain d in NR able Creation, is full of 

motion, is ſo obvious as not to be denied: tho 
the mechanical Cauſe of it, and how ſup- 

ported and preſerved, has been much contro- 
„ verted. But ſo long as we were ignprapt 
of the Exiſtence of Fire 22 a * . — 

« ple, fo long were we neceſſa — 

* the Cauſe of ſuch Motion. 1 

ſubtile Medium or Æther was diſoreed tho 
« Cauſe of Motzon was given up, along with 
other immechanical Cauſes, to be perform'd 
0 8 the immediate inuener * ee 


549 F499. * 


— « Before, ſuch a Diſcovery Ms 


Matter was inert; whereas we now find we 
< were gr wy, miſtaken, and that there are ac- 
rg particle s of matter exiſting, as well as 
ye, the effects of which active particles, 

« particularly thoſe contain d in che pores of 
585205 Bodies, were ſuch, that the groſg par- 
«ficles themſelves appeared (in many differgpt 
* Circumſtances) to be endued With, effjpe 


cs Principia, we mi 

g etter: There e thy ae 

„ 3 is not . Roy x 
ves, as WC 9 ut in 

«elaſtic Medium exiſting in their pores 


(a Se the laſt Paragraph of his Principia, 4 This 


le 


erceiwe 


e 
© ſeem'd naturally enough to conclude, that al! 


ee erties. But had. We attended to. Sir 
ve learned 
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2168 This oute mech more Hetifal Beſt tptiin 
_- it e — 
i a Harticul As dir 

© eotife(#'d he was at 2 Toſs: — 9 8 
ments to "inveſtigate the laws 0 which it 
operated. 98 i 10 (991914 S113 ** 

Nature almoſt e. Wares eptete 
© with phyſieal "Caſes to — 4.92 al kinds 
« of necefſary motions, not only among An- 
© mals; Vegerables, &c. but even in the celeſ- 
tial Regions. For all motions in the Mi- 
v eroeſmi both voluntary and natural, the meſt 
„ ample proviſſon is made: And can we ima 
„ue 7 {F' prorigon for motion in the Ma- 
© erdcolm, | arly, now we have made a 
, _ lete diſcovery of ſuch an active and eæ- 
Agent, exiſting in Nature, @ was 
— . before? IR.” 
% A principal Cauſe of Motion among in- 
©anittafe things is the deſtroying and reſtoritig* 
©the" Equilibrium; the effects of almoſt all 
1 ade remarkable Experiments in Electrieiey, 
5 be founded on Nature s Eſfotis to 
+ reflore deſtroy'd Equilibrium, by means 
aof che a e elaſticity and” rarity of the 
*ſobrife flu exerting their differ- 
vent in entry Fe . 81 7 with, ot cu 


e irs of the At- 
Br 1 re I ate Hewitt pte 


"Ine Uke effects; which two oppoſite 
Mities ate Wonderful. and were in ſuch re- 

— "with the 7 cu Lord Dan, 

zul * | aten. AE. U 2. 23 that | 


H 


> 


which are brought about by thoſe two inh. 


1 3.8555 


ech Idea of it, it being uſed in ſo many 


{ x50) Dialogue xl. 


that he compared-themuto-theitwo hands of 
4 Nature. Ho much more then had he lied 
te ſee the Effects of Oppoſites, 


rent Properties of this grand Principle of Na- 
ture, namely, exquiſite. Tarity .and elaſticity 
C in the medium juſt diſcover d.. 

% Thoſe, who Nad rejected ſuch a medium, 
and conſequently ſuch a manner of reaſoning, 


vyere much diſtreſs d for the Cauſe of Motion, 


having thereby ſhackled themſelves with i ine 
belle ma a dene ee 1 

5 3.4 = 22G, eaviot,; 
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eee 
* the Cavss, "of GRA ITY. 
SH A T is. *Gravity ? "Rok un 
confeſs, I have but a very confus d 


. 
different Senſes, as if the Word 


Was defien 1d to be guarded from having any 


particular meaning at all. The word Attraftin 
18 frequently uſed inſtead of it: . Sometimes 
it is made uſe of ag 2 — 


Effect: Sometimes we have the expreſſions, 


Attraſtion or Grauicy, juſt as if thoſe twowords 


had but one and ih e meaning, and might 


» a # 5 
ws l 4 noon 


Ld _— OW — P OI” S 


1X -ugoleid 1 ( 257 9. 


be uſed promiſcuouſſy, with many . u- | 


conſiſtehcits»:bs Attraction an Gravity'sVAt-: 
traction or! Gravity; Attraction , Gravity; 
Attrac e. Attraction / Magnety/m;. 


| Attraction of (Etedtrictty, Sc. Sc. In ſhort, I 
can, as J faid, find no meaning affixed to either 


of the te words Gravity or Attrattion'? ' 


A. What you ſay is true, and was all owing 


to the perplex d ſtate of things and the obſcurity 
in which Philoſophy was then involvd. The 
caſe was the fame: with the preſent Electrical 
Philoſophers 3 nor could they extricate them- 
ſelves before the modern Experiments cleared 


Fe 4chneh + To ſay the truth, before 
b 


time it was morally impoſſible to behold 
1 as they really were; the inconſiſtencies 
bs d difingenuity , of Men in making uſe af two 
ſuch 
is too apparent to be denied. 


B. What are the e * Elec deal 


Philoſophers as to this intricate ſubject, Grapity: 


for it would be a great ſatisfaction, to * to. 


hear a rational account of it? 
A. Iwill readily-give you the moſt rational 
-I-can, and what appears ſo to them. Gravita- 


tion, or a centripetal tendency of Bodies is two-. 


fold. firſt, a tendency towards the centre of 


the ſolar Syſtem; and, ſecondly, a tendency 


towards the centre of the Earth: the moſt ob- 
vious of which is the latter, and is evidently 
pointed out by all falling bodies; and the for- 


mer as treateds of and 7 d, in the.” Theory of 


_—_ p. 231. of the Eſſays. 5 


h different words in one and the ſame Senſe 


ttipetal tendency. 
dies; I mean, that 1 8 — of 
matter towards the centre of th 
A. From an exterior preſſure 
ſal Ulaſtic ztherial fluid, which 0 5 
when we conſider the Phenomena exhibited by 
falling bodies, I mean, thoſe remarkable acce- 
terations, which not only 
cage, But 


violence of the 
e allo plain indications that the cauſe of the 
avity of bodies towards the centre of. the 
earth is an exterior and im force, ; and. 
not an inherent and eſſenti property of n 
ter, as hath been heretofore maintaine 
many others. The electrical P 
indesd, that to outward appearance the Cante 
of Gravity towards the centre of the Eartir 
. d to be a real d cad property..of 
matter, interwoven, as it were, into the very 
-onſtituent parts of the matter of which our 
are compoſed. But nothing can de a 
| plainer proof, that the cauſe of the gravitating 
| of all Bodies towards the centre of the 
| | Eatth is an exterior foree, than thoſe acceſera- 
| ations of the motion of deſcending bodies. Be- 


* 
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a wa a Aa = _ 


fides, were the cauſe ſeated within the bodies 
themſelves, their motion when deſcending muſt. 
regular and uniform, c6nſequently the 


be more 
: ns a> 6 TR, ok 
force fal. » bl ria 
N "A (0 bed te et os lng Bodies. 
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. A now: iþ 
ee iff et 580 
promiſe of recapitilating your The of e 15 


Nature and Office of the 8 ee 

. I chalf wich pleaſure fulfil my Fügt age-. 
ment to you, 2 inclined to 5 
if you confider 1 with due attentitn 


(851 will venture to call it mine, having neyer 


read or heard of it before) you may at lengt 
thank me for the Recapitulation, ſince it WII 
explain to you in the moſt natural and- cleareſt 
manner bithares known, the true cauſt of the 


oentripetal tendency of all the werden few +. Bodi ies = 


towards” their Centre. 

In che firſt place-I muſt inform 'you, i 
che Dimenfions' of the Sun are briefly WE: 
fene y: Diameter, 796400 Engliſh * Miles, 
Cireumferen 


Area df the greateſt Circle or Face of the Sy; 
498i 42274784 ſquare Miles. —Superficial Con- 
tent. 1992 569099136 ſquare miles. oli. 
content, 26. 74245618688 cubical miles 
en What a Rupendous mais this! moſt PO 
quilitely form's and adapted to the Office for. 


which it was ordained; and with no leſs than, . 
infinite Wiſdom! And yet, when we take. * 
general ſurvey of' the Works of the Creation, 


ve find nothing made in vain; nothing e 
flubus or redundant; and notwithſtanding this; 
alis perform d (as Sir Jae Newton has ear 


F n r e A 
"66 That 


ce, —— 2501970 Engliſh Miles, 
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demonſtrated in his CY with mathe. 
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(6 large yitvas created for Ends 
great eanndt be doubted; und 
5 8 no fall indication Gf the 
2 What thoſe ends are though it may / be 
impoſſible ever to find them all but / yet, by pro- 
- ccefling with: due caution, e may very proba- 


| bly be bis to obtain ſufficient Data to conduct 


us to many uſeful Truths; and even hen the 
-* Analogy appears true, and yet falls ſhort of a 
- Demonſtration, it may then be put down/by 
way of Interrogation or Quære, ithat:thedame 
thing may be farther enquired into by others.” 


e Tbe next remarkable Characteriſtic re- 
lating to that glorious Object, and which is 


moſt obvious, are the Rays perpetually darting 
from him: This Phenomenon ſeems to intlicate 


and point out his Office, viz. that of a Circu- 


lator. For, as hinted above, as he is every 
moment emitting his Beams from all parts of 
his Body, it may rationally be concluded, that 
as conſtant a ſupply of the ſame elementary 
Fire will be thought abſolutely nec in 

order to preſerye an Equilibrium. PT» 
As in Mathematics there is -n0-proceniing 
. forward without proper Data, ſo· it fares in 
Philoſophy; unleſs the Problem hath ſufficient 
1 the 6 labours in vain, and 
ean never inveſtigate his Theorem; no more 
can the Philoſopher . oe Requilites 

| inveſtigate his Theory, n 13 riot 
- 21:4. Arguing from Ando an 


-nethod of * the Knowledge of 
n 0 Things. 


#7 2ugolert? _— 1-255) 


Things New the Body: | Mana has been 
Obſervers 


56 0 ht hy ſome of the We 5m 

37 ature to be analogous to e Syſtem o 1 

World, and was thertfote tetmed the Micro- 
coſm, or World in miniature, to diſtinguiſh it 


_ from the Macrocoſm or great World. Let us 
then conſider the Microcoſm, which we beſt 


undetſtand. This minute World we know to 
be of Solids and Fluids, and to be 
full of Motion; and alſo that the motion of the 
lid patts (and coniſequently that of the whole 
Machine) is from the effects of the motion 
of the bodily Fluids: for if their Motion be 
retardod in any , 2 propottionable defect 


whenever their motion entirely ceaſes; tlie 
whole Machine becotmes motion eſs, inanĩmate 
and aun 10281 

„The next thing to * confidar'd is the 
 phyficat caufe of this natural motion of the 
* Fluids; ee g. rey we * well 
aſſured is the Heart: An 

or 3 2 and adapted for 
that purpoſe, and placed in the moſt com- 
modious e be b minute Iyſtern for that 


nia Reer 


If then, Lay, the ſureſt way. to arch@ at 

_ the Fred is t Hgue from 

well known, to thoſe leis 
| Macrocoſtt, or great 

. twconfft of lids and fluids, and to be replete 


2 


non; the 


n which Morlons, 


gat T7 from 


id ſute to follow among the ſolids alſo; and 


, i. e. from 


World is alfo well known 


N 
N 
. 
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from repeated obſervations appear to be owing. 
to the effects of an active æthetial Fluid : This 1 


forth ſuch plenty of a powerſul ætherial Fluid, 
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has been often conjectured before, and in- 
ſifted on by ſome of the greateſt and molt. 


eminent Philoſophers, particularly Sir Iſaac. 


Newton, and Biſhop Berkeley ; but as their 


Reaſoning could never be ſufficiently ſupported. 


roper Experiments before the late Diſco- 
8 Eledrricity, the Evidences they AR 
duced were not properly regarded. 893 
« From the —— 3 —— of Reaſoning we 
are naturally conducted to the Sun, as a, Cir-. 
culator in the Macrocoſm, which (as we find 
by the effects of thoſe burning Mirrors) ſends; 


of pure elementary Fire. ” ad ert 
* Since then, by this method of Reaſoning, 

we compare great Things with ſmall, may not 
the Sun with ſufficient Prop priety be termed the 
Cor Mundi, or the Heart of the World, l in 
its Office to the Heart in the Body, diſpenſing 
the ætherial Fluid to the utmoſt limits of the 
Syſtem? Particularly, when we conſider that 
ſuch a conſtant emiſſion of that =therial Fluid 

from the Sun's Body muſt require as conſtant 
a ſupply ; ; how that i 1s performed I am now: to 


enquire. 


4% This Fluid, like the Blood i the kao, 


is from thence returned to maintain .the 1 
lation: For as the Blood in the Microcoſm i is. | 
by the force of the Heart protruded to the ut- 
moſt limits of the minute N „ and When 


i 4 
S it 
{ 2 4 


„ ga A ws au ani a. fos wc Aca 


— 
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it can proceed, no farther, returns beck to the; 
Heart again Wel up and maintain the Cir 
culation; fo, if the Analogy. holds good, the 
#therial Medium in the Macrocoſm hen 
protruded to the utmoſt limits of the Syſteny 
of the World, and can proceed no farther, re- 
turns in like manner back to the Sun to main- 
tain the Circulation; by what means ſuch a. 
Return is effected in the Macrocoſm, [ thall 
endeavour to ſhew.” 


1 According to the modern Aſtronomy. | 


every fixed Star is of the ſame Nature and per: 
forms the ſame Office that the Sun does in our 
folar "Syſtem, which opinion is ſupported, by 
many rational Arguments, ſome of Wee 
the following. 1 


% Firſt, The Lig ht of the fixed Stars i is not 


a dorrow d Light, Aike that of tho Planets; : 
but innate , as * oF the tan” NICE a0 
| _ Secbndly. Their diſtance is ſo immenſely 
eat, as to afford no perceptible annual Paraly/. 
ne that is, ſo great that the diſtance of 162 
Millions of Miles (equal to the diameter of the 
Farth's annual Orbit) nearer or farther from 
them, makes no ſenſible difference in their Al- 
1 neither does a celeſtial Teleſcope, which 
agnifies ſeveral hundreds of times, make any 
ce as to their magnitude, which are 
a Indications that their diſtance is 
immenſely great : : And conſequently,” - 
< Thirdly, If the Sun were placed at the. 


lame vaſt Frey it would appear like ſuch 
X 2 & another 


ett i: £110 iT 


Bo = 1 3 8 a F — — M0 — i. 
TY | nxt CY * * pogo * 
* * a 2 ol i 


is 


— K * * 4 4 : 
K GEG 1 
. a,” r T * N 8 6 WT * K Py . 
py N SJ N 9 t 4 mr 


4 i 58) g Dialogue XII. 


E N vid COLE: | Of! BE -4 + 3-4 
anqther lucyd. point, 38 og 2 3 8 
« Every-fixed Star t 5 a ro be 


the Centre of a $yitem P Plant 


performing. the ſame Office as the viſible Sun, 


and like that perpetually darting off its radiant 
N to the En Yay ries of each relſpec- 
tive Syſtem and far beyond; the conſequence 
muſt be that the profound S h 25 N is 
by ſome term'd - unmenſe void, 

plete with Ether of all other 98 * e. 75 1 
2 Space, which "me thoug the 


no: 7, contains FREE cateſt fullneſs, and 
Ether, i. 


3 Luminaries, the more denſe i it is 


conceived to be. 14 


To render this yet more dig and intel 


ligible, ſee Plate II. which will convey à more 
clear Idea than a multitude of Words: Where 


8, at the Centre repreſents the Sun: The 6 


ic Circles, the ſeveral Orbits of the 
Wo. 


The {mall Lines or ſtrait Strokes, the 
ſolar Rays. The ſame is to be underſtood of all 
the 2 ſolar. Syſtem . 

« Theſe Things conſidered, let us hear Sir 


7 Newton himſelſ. * Every Body, he ſays, 


if endeavours to go from the denſer part of the 
„ Medium towards the rarer; And if this 
Medium be rarer within the Sun's Body than 
«« at his Surface, and MEE there than at the 
« hundredth part of an Inch from its Body, 
* and rarer there than at the fiſtiethj of an Inch 
6. from: i its. * Ys me. rarer there than "0: * 
6c r 


the molt void 
farther from thoſe 


„% ᷣ&ꝙnrßx DA. Sas 


24. and later 


Al 2 golz, . ( 159 A \ 


« Orb of Saturn nn Fig - 
>," 


8 


fi d ſtop'any'w 
PL cd thy ah ugh: all Diſtances 


« from the Sun. un to Saturn and beyond. And * 


85 this increaſe of Denſity may, at great” 


diſtances, be flow, yet if theelaftic”” 


Force of this Medium be exceeding great, it” 


may ſuffice to impel Bodies from the denſer '' 


2 9 1 of this Medium towards the rarer wit 


bg FORE. which we call Gravity. And 


ing great may be gathered from the 


| "Reg of its. Ve Optics, Qu. 9 | 
1 wi 


heſe Things, delivered as a Que- 
ry, mult 5 F 15 of real e 
read: fy 5 om the Advertiſement: in the 
ditions of his Optics, Where 
he acquaints us, that <« to ſhew 5 did not take 
- i for an eſſential Property of Bodies, he 
« bad added one Queſtion concerning its Caagſe, 
* chooſing to propoſe it by way of a Queſtion, 
«« becauſe he was. not meg, Latisbed.abpilt3v ... 
for want of Experiments (a. lat 
2 73 far Sir 1/ſaac's 


it appears reaſonable to pe that the 
= the ſolar Rays Proceed | rom him, , the 


k. 4. 86-4 "IE 


1 * 4 — — os Theary of he hey rhe to prove = 


as: we ſhall likewie 
—.— 


Sykes MELT o otwith - 
15 nd . but rs 2 4 be 
—— latter corroborates and e tho 
caplly een 


7 
„ 


= 


the elaſtic . of this Medium is ex-" 


s Opinion ſeems to ob- 
de exactly with the preſent Plan. Since 


2 * 
3 . . 


1 
* „ 
*. * 
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more denſe they are, conſequently, when tliey 
have gone on ſo far as to meet with thoſe Rays 
from the neareſt ſolar Syſtems, around them, 
they ouſt in thoſe far dĩſtant Regions be denſeſt 
of all. Is it not then natural to conclude, that at 
ſo denſe a part of an extremely claftic Medium, 
it muſt from thence return again to the moſt 
rare part from whence it was ſent, and in its 
progreſs, cauſe the centripetal Force of the 
Planets, i. e. that Force which eauſes them to 
gravitate towards the Sun ? Hence a Circula- 
tion in the Macrocoſm appears as'agreeable 
Reaſon, as a Circulation in the Microc | 
and that Gravity is performed by an elling 
Force. Is it eres alſo e f 


that ſuch a gradual increaſe of the denfity of the ; 


Ather from the Sun to the utmoſt limits of the 


Syſtem, is the true mechanical Cauſe, - why 


Saturn in the denſer part of the Medium moves 


flower than Jupiter in a rarer; and again, 2 
piter than Mars, Mars than the Earth * Sc. 


What 2 2 glorious, and fiupen- 
dous piece of Machinery then is the Solar Syt⸗ 


tem | How much mote ſo is the whole frame 


of Nature! And how conſummate the PoWi Rx, 
the Wis pon, and the Goopntss of the- Di- 
vine and Incomprehenſible Architect of the 


Univerſe 31 5 A 24 OH +0 938)! 


« Hence there appears a more generab-Ciuſe 
of Motion in the World than what has been 


hitherto ſuppoſed, and an adequate methbd to 


render the centripetal Forces of the Planets and 


Comets intelligible and rational. The 


—— . A ˙ OTE TEL, 3 


a M a = 


„„ im 5 
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Ihe Solar syſtem ther may tibt improperly. 
be conſidered as a eoncãVHe See "where the 
greateſt denſity or ſpring is neem to be a at, 
the Surface or ä go prefling 
from every individual part of it e the 50 
Frog or Centre. If Enquiries are purſued on 

this plan, they muſt neceſſarily terminate in an 


univerſal Plenum of the ſame e Fire. Io 


Wt 40; 2 It 7 * $3:.25 Wnt 


2 COHESION. | 1 85 


[que 8 a9Gobt: Fg 8 


O HE SI ON, in Phyſicks, i is hs” ace, 
tion hereby the Particles or primary A 
anill 2 whereof natural Bodies 
* confiſt,, are oonnected or bound together, 
ſo as to form Particles; and thoſe 1 
„enen, ſo as to form: ſeveral "SR 
Bodies. 1 Woe As 2 ye 
The Cauſe ofthis Cobeſon or nexus m: mas, 
tetiæ has extremely: perplex'd the Philoſc, 
« phers of all Ages. In all-Syſtems'of Phyheks * 
Matter is ſuppo i, to be i in — 5 
iancliviſible Atoms. 
How and by what Principle theſs love 


and diſtinct Corpuſcles ſhould come firſt Te, 85 


ed and combined into little Syſtems; and 
« how they ſhould come to ere in that - 
ſtate of union is a point of the moſt difficulty, 


, 3 en er er of Min. 
9 


ekd d 060% 344; Ju 
opult Opinion i is that voltre- | 


Jn * fig 4 3 


theris, 
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© 548tberit;uwbeo! accounts for the Cale of 
4: the-parts:of:mattero-Aronpithe uniform preſ- 


a ute of the: — zzGqnfr ming tlris 
c Doctrine fror xperamient of two 
ba marble — ſ— 


i © ſtrongly in the open Ait chu ear 
\ 3 + :aſunder: i man — no Bru 
8 $54 this. T erve tolerahly well 
to explain the Cabec wf compoſitions; or 
bie greater collections of matters: yet it falls: ſhort 
e of accounting for that firſt — the 
Atoms, or primitive Corpuſoles, wheteof᷑ the 

A, Corpuſcles of hard Bodies agen ot 
„ r delwers bis Doctrine of 
| neo — ro mens xnayg 
ke”. — with 2 great Foree; to ant 
* for which, ſome Philoſopets have resdurſe 
de kind of hooked Atom, which in effec, 
is nothing elſe, but to beg the thing ig,quet- 
ion, Others imagine, that the particles 
olf Bodies are connected by reſt, i. e. in effect, 
b nothing at all; and athets by comſpiring 
i. e. by a relative teſt among them- 
— For myiclf, it rather appears to me, 
- £-that- the particles of Bodies calens by an at- 
t traftive Focce ; whereby hey tend noowaly f- «: 
-*..towards” each others which; Force, in the „ rat 
very Point of contact, is very great; at little N 
diſtances is leſs ; and 2 bode Fark dif. 


[I Sugolsid 7 n ns 


deen dad . val harder,” 28 
"ng cannot poſſibly an 

ints 9 —— 
to ſever them, than to break a ſolid 
r ut all 
n interm potes 
_ * erimzerſvices; - But how ſuch hard particles 
ee Tons and touching only in a 
; come to cobere ſo 
e Bud hoy do, is inconceivable, 
* untold there be ſome cauſe whereby they arc 
«attracted-and preſſed together.. 
mann matter i 

ran 


.Sie ere ce, till the p ion 
| , on which the ope- 
yand the Calouts of natu- 
D and which by cober- ' 
ing o Bodies of « ſenſible magnitude.” 

> ThE Gfforenit & of Cobefion conftitute 
Bodies of different forms and 7 lies — 4 


* 
SET 
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particles of. fluids, which do not cabere too 
* :(&rongly, - and are ſmall enough to render 
them ſuſceptible of thoſe agitations which 
* keep Liquors in a fluor are moſt eaſily ſepa- 
rated and rarefied into vapour, and make 
2 . call volatile Bodies, rarefying 
an e eat, and EIN with 
| © Ri 1 5 | 3 1 . (il 
«, Thoſe, whoſe particles are, groſſer, and ſo 
lese ſuſceptible of agitation, or cobero by a 
ſtronger Attraction, are not ſeparable without 
na. gteater degree of heat, and ſome of them 
not without fermentation; and theſe make 
hat the Chymiſts call fx# Bodies: "nana 
| See-Chambers — the Word Coheſion. 
Coheſion of the parts of matter is ohſerded 
tobe ſtronger or weaker. according to the uif- 
ferent qualities of the adhering particles. le 
Con — Phenomenon | Was ſo intrieate 
A rplexing as to be given Enquirers; 
—_ molt ſagacious Naarn. As impoſii-' 
ble to be accounted for on any natural or ra- 
tional Principles whatever. And the Rev. 
Mr. Jones in his Eſſay on the Firſt Fe j 
of Natural Philoſophy obſerves, that there 
a are a ſort oſ Reaſoners amongſt us, Sho ſeom 
* to glory in their Ignorance, and have predi- 
« pitately defied all the Philoſopherz upon Earth 
to account for the Cauſe ot Bohefiony athets' 
«* wile than by the K Deity imme 
diately intereſted. d-yhelugingq., 2097 
"ih Thus. pe the. 10 babe e Diſcocery of 


Fire, | - BY 


TEX 


Fire, it-may:be well worth yburlendulry, whe- 


ü ( 1699 


ther ſome light may not Rr out upon 


that ſubject. fince ro 
been diſtovered. It ſcems the: more pro- 5 


permanent Fire Has 


miſing on account of our having diſcovered 


by electrical Expei 


riments that this Fire is uni- 


rerſal, not only in all open ſpaces, but exiſts 


in the pores off all Bodies. Of the truth © 


of this poſition: we are certain; ſince it is un- 


deniably proved b y Experiments in general to 


be Ohtain d from the pores of 


groſs Bodies; and 


that which leaves us ſtill leſs Reaſon to doubt 
is, that although it be real and true Fire, yet 


ſo much as from Watte. | 
The Coheſion of Matter, or what we tert 
Salidity is very different in different Bodies, 


ſome; cohering much ſtronger than others 
ail even among Bodies: 


which differences prev 
nce nu 


ging to the fame daſs,” as for Inſta 
, ach 03 of 


41. When 
ing on Coheſion, tis obſerv'd that the moſt 
al method to obtain a true Idea of the 
means of a previous 
enquiry into the manner by which the ſtrong- 
ct Oheſions may 


belon 
Meta 


Arbe 3d. 


Cat of Cohefion is 


part of my Edays, 


de deftroy 


ed. To effect 


IIs ; | CY. 7 


we obtain it with the greateſt eaſe and in the 


greateſt plenty, from nothing ern : 


ed) 


whiehs it is neceſſary to premiſe what we fintl 


confinmed by | a» variety 


of electrical Experi- 


Inents, particularly by many that are contain d 


1 


in Chape-· 3d. of the iſt. * viz. that of a | 


Cilke 3 


ſubtile 


Db and by that means the 


( isse ) Dialogue XI. 
cr ſubtils Mediine Wxiſtilg Ha 1e all 
1 Bodizs! -vhivty Medium . 


their by melms i afithe Leeftrical 
Joy 3's Wund to be real dd true Fire, 
och ſolthat, as is there obſere d, in che melting of 
ane there is no more fire* introduced gnto 
them than was before; all that ſeems requiſite to 
— the Coheſion is only to communicate a 
=2Jufticient degree of heat tothe component farts 
of that fire already in their pores ? 
we find, that as ſoon as ſuch heat is commu- 
_ ->r6GateT'to it, the particles of the fie “nöd 
hes, the pores become ſo expanded, chat the 
5: particles of the metal become ſe om 
one another, i. e. a fuſion! enſues: Buy no 
21:12doner is the violence of the heat a a way 
expanſion/ of the 
les of the internal fire Us ne 
ler coalition of the groſs ale 
place again, and as the heat FS — 
Aeereaſes, that expanſion: being thereby more 
tand more —2 the Cohefion: becomes 
loo again more and more Or i may 

nol therwile be thus defined: 4% 203 
The Puzuma, E , o n 
Bacas, that e 
ind by E t to be £0 deſtend- 
ng from the upper Lebe Ren! in 
general, and to all rareficd parts in per 

As the real Cauſe why Bodies deſoend 

FToice, and why the partz f the fetal eyuleſce 


which we 


beſore and after the * W and 
eſſing 


* 


„Ae pr 


A ad | 


ele 
Hs ff 


da 


1X augol , ' ( Garth * 


nn neo: 


1 intenſely heated, i. e, the violent inmeſ- 
ont er drpanſton of the heated Fe inthe 


* pares of Metal, overcomes the elaſtic Hraſſure, 
9 . Lerr mu. 1 wbich. before 


- 


bd 2 wh th b canie 
ch queintly;4he expanſion = — = 255 
no tehgcabe; Coheſion again COMIMENCES, and in- 
o erchſes ãn hs ſame proportion. as 
3% To illuſtrate this Doctrine. 8 | 
are ſodad u be endued with fix. different; de- 
ee frrnneſs, and require aa many. different 
wee Heat to melt them. i. ©. to daſtroy 
heir Coheſion of which in their order, Gd. 
on Fi. Tin of the moſt looſe — 
uu det the degtee of heat which is ſufficient wy 
ent melt ãt be called one. the Metal: cools 
the Coheſion again commences, - daten 


0 Fold, the Coheſion is then perfect. = dos Set. 


— — 


We oi Second 
aon 


;: being mare com 


eat to daftroyt 


ni en this cool th:Cohefion omnes ac be- 


8 > icq Dafa Ha i e 

Fr * 1 | 

JH Silver; beingi the next in grdes, re- 
„ of Heat e ee, the 


L 


oui aft not 2443 T2318 DAE 15d 
paiſtd3q... | OD FEES fan. 
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Fourth. Gold, 1 3 1 the « oof 

ae Which het l re gen NG Oy 

quires four” deg * 2 WY y | the Go. 
hen: 12 PF ; 


— ＋ A requires pe es 2j ter hear 


a Iron, being the hardeſt f at 1100 
then known, requires the greateſt degree of hen 
of all others to deſtroy the Coheſſon. 

Or otherwiſe by way of muſtrati tion and,; F 
peffible'to render it fill more Plain 8 wel 
gible! . For i 7 11 I 

"Quickſilver having of late Yelrs” be bee 4 
covered to be capable of 1 955 ary 8 751 
by that means rendered a perfec 
have now ſeven complete 72355 And if 
were for once allowed to call Ice à Metal, NE! 
nfinber' would be eight and nearly in the fal⸗ 
lowing” order; viz. Frozen Quickſilver,” 
Tin, Lead, Silver, Gold, Copper, and Iron, 


7 


ant Would require eight different degrees, of. 


hear t6 deſtroy their Coheſion. 55 
2 VPirſt. Let the degree of heat Which deſtroys 
the Coheſion of the frozen Quickfalver be called 
one degree. —— it would then be eaſy 40% 


again, no more would be requ ired chan to | 


5 DEL 


2 a PII; 1 9 5111 hats 0 80 


T5 Tu- N E 11 


tt vio eber al ee Cd Af 51 
1 made at Peterſburgh. For tlie mauner of the 5 
eee 1 Joo: my” * Pages 4g „256. 
et Er 10 * Hie 55. 1619195 * 16407 

ok ee Seco. 


ag: tt aft 


131: b 


cofictive chat to cauſe the Particles to coh e 5 


tA »1golsiQ1 60 89 \ 


Sch Ice Ss 19105180 blood en 


de troy thet 1 1 
en one 0 e deg rees - ken — 
Coheſion is reſtor d again... or ANA 
OO Tin! requires 1 degrees of heat to 
deſtroy, . if one of which be taken 


away p th ee ous again OS: ; 
De Orhefion takes TG 


\ 0 
#3 e er requires five degrees of heat u 0 | 
—— — Coheſion, one of which being taken 
awa 8 the Cohelion is reſtoredt. % 
Gold requires ſix 3 of heat to- 
deſtroy the Coheſion, which immediately ger 
turtis 155 removal of one degree therecf. 
ven⸗ Copper requires ſeven 5 N 
7 the" Colicken, which is reſtored o 

wing one degree 900 — heat. iT 

. Iron requires eigh Ape VE: 

to deltroy che Coheſion, but if e 
from it, or it be leſſen d, the Coheſion Rn” 
ne proportion vetu runs. 485407 
Thus Fite is continually diffolving 00 
| diel, Which a little before in a ſmaller degree. 
rat appear d of a ſolid conſiſtence. iss 
fence we babe obtained the Cage of. C 
hefion, and the manner how it may be deſtroy'd, 
in 4 variety of Calcs, : which may be ſufficient 
to illuſttate and point out the cauſe. of other 


> 
=p 


— 


Coheſions, particularly, ſince we are 'certain” 


7 that a ſufficient e * heat will deſtroy tlie 
0 RRP. 0 ſrrongeſt, 
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ae n be ——— 
f Halt: 


parati r — 
in focus immediately; 

: „which uo Perſon, let him underſtand theſe 
things ever ſo well, or let him have ſeem ever 
o much af the violence: of :confin'd Fi 
* cquld ever have imagined; ſor theſe fame 
Stones would have remained many. Tears 
«+ without -alteration in the intenſe Fire th 
* which theſe Furnaces are always. 2:80 
that the Power of this focal Fire" is able 0 

a 33 —— Which 
* the other, though the ſtrongeſt we'know'6f 
* beſides, could hardly accompliſh in the Tpace... 
of ſome Years. '' See -Boerhaove's Chym. 


vol. I. p. 134. Dailowe's Tranſlation: ot ey | 


n * TO W. Fe 


10a. „ 3 14 25 GE * Tf $9) 


Mir. od. Tod * "of 1M 531¹ 10 drinn 


bb? epi 


mmber of de ee — 


Femme” —— to offer to your — 
tionta ä ver ordinary 
ſingillat Properties of a new Metal called Fase 
or, white Nnidꝭ a/ their number is therefers 
naue becime 8; of which 8 Metals one of tie 
ndnd added te their number is the moſt enk 
V fufiblo and the other the moſt hard ad 
Knowl — — of this extraordinks * 
. within theſe feu years, app] 
be wing tothe great difficulty which is fôH,i¾g 
J of⸗deſtraying the Coheſion ſo as to bringiſ 
tos autem: This was attempted: by differnt * 
methods and has: been found to withſtandtths 
dann 5 l moſt Meals and continued 11. 


+ n 


1 


F = d 
ie is in en and pretty ſmooth. gr 2 4 
rn pyrami ny 

oints 3 NN ; not anygh. N 


. 3 1 2 A a proachi 3 
after being ſoaked 6d im un acid, or A : 
5 P 
1 in E 


-ay I name to "this laſt ee 
5 5 2 Tae 245 
] 28 hk 


1 


as = 4 
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2 Chemiſts without much alteration +, No 
Heat was yet Were d ſufficient for the pry 
poſes, till one more active than, the reſt w 

thought of, which when properly applied the 
found to effect a complete fuſion: The Agei 
I mean is that of the Solar Fire collected in 
the focus of a burning glaſs, by which means 
it was fuſed, and — 2 render'd a perfect 
metal, no metal being truly perfect till it is ſo 
malleable as to — under the hammer : 
This was diſcover'd by that ingenious Weep | 


may de found ; in his chemical Didtionaty, ayd: 
the, word Platina : 80 that with the addition 
of. this metal, together with that of water, we 
Have nine Bodies in form of Metals, which will 
require nine different degrees of heat to deſtroy, 
ow. many to reſtore their ee 


a = £1 : 
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11 +9, Firſt, on the 9 5 of Mtn * 
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1 0 
manner 95 2 ; 
es out of gur Teach. RE gi F 
can d be, however, little doubt, but 1 


that 187; 


a - yaw rg %_z 


* nt 1 
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1 was from the Phenomena afforded by 


* „gcc! ( 173 ). 


the Phenomena are 1 produced from 
Men's calle 4 different mode or dreſs: 

In th at form it appears more ſubtile and active 

than j in any other. This was the reaſon of my 

g ĩt Spirit of Ether, and uſing * Lord Ba. 

con's appellation, Pneuma. © © hau 

My firſt hint concerning the cauſe of Mag. 


vertical Bars of Iron, which, by means of that 
poſition, were obſerved to acquire a magneti- 
2 vittue. That Phenomenon ſeem'd firſt to 
be taken notice of by Mr. Boyle. See his Phi 
loſophy, abridg d by Mr. Shaw, Vol. I. p. 498. 
1 158 e of the Ex m 
uk ſeen i mw Note. See Eſlays, p. 78. 0 28. 
where that Author, after ſpe 
77 1 netiſm acquired by the iron Bars 
of, ve Magn or. any other that have ſtogd/a 
iderable time in a vertical poſition, 
have found, indeed, that if a Bar of Iron, 
* which has not ſtood long in an erect poſture, 
* be but held perpendicular, the ſame Experi- 
* ments will ſucceed; but then this yirtiic 
display d by the extreams of the Iron 
be 10 tranfient, that if the Bar be but invert- 


el, and held again upright, that end which 


jut before was uppermoſt, and drety the 
„horch point of the Needle, will now;' beidg 
. lowermoſt, drive it away ; which will not 
* happen-to a' Bar that has been for ſome! years 
Ke in tliat p poſition. Fd . 1 1 282 


Ls my s 


((:774)) 


tive fluid, Joh. — 
„ron vchicles, and Which art eapable not nl = 
"of acquiring, by that means-a-magnetifnithe 
ſelves, but likewiſe of communicating a> ſtill 
greater magnetiſm to other iron Bars which 


. more plainly appear a little farther on, 


when I come to treat of the manner ofl the 


According to former obſervations, Miotiun, 
ravitation, Coheſion, &c- are all of thiem dif- 
* ferent Phenomena produced hy the ſame iden- 
cauſe; and no reaſonable doubt can be 
made but that the cauſe of magnetiſmiris ) the 
fame univerſal ſubtile elaſtic Ather; actingitin 
a ſtill different form. That the etic vir- 
tue, the electrical virtue, the Fire of /Light- 
ning are all of them one and the ſame Princi- 
le, . different forms, cannot be = 
bed. fince the effects from each 
Fame; magnetic polarity, for inſtance, is evi- 
_ "dently generated in iron Bars by means af the 
"Aba elaſtic fluid conſtantly, paſſing through 
2 em. e n bags 
Dr. Franklin has preſented us witha method 
to give ſuch a polarity to common Needles as 
"to gauſe them to traverſe when; laid Foſter ; 
J 2 informs us that it was a, frequent 
; wie at Philadelphia to give >\polarity:$6;Nee- 
Roy, only pafſing the electrical flaſh thrgugh 


80 that the * * 


Dialogue XII. 


uction of artificial Magnets. m 


— 


1 
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; by actlalh of blectrical:Pirs cas from 18 f 
r BEES ls nw of Lighthin 

Huhu s Compaſſesteithet loſt the c 

or elſe the poles were feverſed the 


North point turning towards the South. 


We are now, however,” demonſtrably certain, 
that we: were egregiouſly miſtaken, when We 
imagined: every Magnet to be eridued with 


Polts, an Axis, and an Equator, in a fimitar 
manner with the Earth itſelf. I ſhall therefore 


daſiſt ſrom any farther enquiry into the flature 
of! it, leaving it to the explanation of Time aud 


.6f natural Magnets with what is, if parks, 
yrt more abſtruſe and unintelligible,” vi 'U 
manner of nee —— ones. 
ur N 4125 42 15 r. lg 1 8 
Akri * A G N E 7.855 2 N 
121 22 | wap i ot 24 
THERE have been Wberal titel 
1 - propoſed for making artificial M4 
„ 7. "nets ; but none has yet met Wi | 
lid er Succeſs than that of Mr. Canton, a 
Gentleman weill known to the learned 100 4, 
and to whom we owe the Diſcovery.” * 
ohe Proceſs: . « Procure'a dozen of Bars, 


fut of Toft” Steel, each to be three Inches 
: Þlofig "one quatter of an Inch broad, and one 


-oqwenticth'oF an Inch thick; with two pieces 
f Tron, each half the length of one of the 


Barts, but of the ſame breadth and thicknefs ; © 


1 pieces of hard Steel; each five Inches 


and 


e and ſhall conclude this: account 


( 7h) ); Dialogue XII. 
ee ng. hal 5 
9 Iron af half the 


whale breadth and thickness 
rd Bars 3 and let all the Bars be marked 
2 a line quite round them at one end. 
« Then take an iron Poker and Tongs, or two 


* Bars of Iron, the larger they are and the 

langer they have been uſed, the better; and 
« fixing the Poker upright between the knees, 
hold to it, near the top, . 


„(having its marked end downwards) b 
piece of ſewing Silk, which aind be gated 
tight by the left hand, that the Bar may not 
lie; then grafping the Tongs, with the 
right hand, a little below the middle, and 
holding them nearly in a vertical pofiti 1 
et the Bar be ſtroked by ae lower end 
the bottom to the 3 ten 1 4 
beach ſide, which. will give it a magnetic 


CASES * 8 8 


„ Power. ſufficient to lift a ſmall key at the 


maren end {a) ; which end, if the 157 Was 
ſuſpended on t, would turn toward the 


e | "4 vo 
pieces of, Iron beloagidg to 4 

dap Here the Tongs and Poker may be put, by as wid, 
eee oceaſion for them ini the 15 37 a 


gd 


Inch, en 8 
7 00 one *. 5 


4 point, 
2 3 and is therefore e north 95 — 


IR gugolsid 0 ay ) 


"Ad Again e er eh 
ks rv bf the out Bart Already made 
tea, and plate them together; Bas 
15 lake a double Bar in thicktiefs, the nörth 
Pole of one eren with the ſouth Pole ef the 
„other; and cht retaining two bein put to 
© theſe, one on each ſide, ſo as to ave two 
* "north and two fouth Poles together: e 
| the north from the ſouth Poles At one eld, 
by Alarge pin, an ace them perpendiculatly | 
- 8 9 5 — on the middle 8 
6 + (ftv of he parallel Bars; the two north Pol 
towards its fouth; and the two ſouth: Poles 
© towitds its north end: Slide them backwifd, 
und forward, three or fout times the udle 
©[Jength of the Bar, and temoving chem from 
„the middle of this, place them on the middle 
tf ths other Bar, as before directed, and 
„over that in the ſame manner; then 
„both the Bars the other fide pee d 
ke at the former operation; this being dhe, 
ke the to from between the pieces of Ibn, 
* lacing the two outermoſt of the tdeh- 
ie Bar in their room, ler the. other t be 
«the outermoſt of the four to touch theſe Wich; 
And this Pröceſs being t 
„of Bars have been touched three or four tithes 
cer nien win giee them" ©" ebnñderadle 
(+ "Wha netic Poet; put the half dozen together 
che nranttef of, che four, and woe beit 
| pit of the hard B do be- 
85 50 ei — at tie diftnce-of 1 


5 
1 Bars, and the h 
maß le. thraugh in. about half an hour; 


a 
52811 17) See Al. 


an-nch from each other; then lay the 
Bars: aſide, and with the four hard ones 
"Is the other two be impregnated, holding 
the touching Bars apart at the lower end 
© — tenths of an Inch, to which diſtance 


let them be ſeparated after they are ſet on the 


« parallel Bar and brought together again before 


C er are taken off: This being ed 


proceed according to the method deſcribed 


5 + till each pair have been touched two 


< or three times over; but as this vertical; way 
of touching a Bar will not give it quite ſo 
much of the magnetical virtue as it will re- 


©, ceive, let each pair be now touched once or 


twice oyer in their parallel poſition between 


Ihe Irons, with — vartin held hori- 


* :zontally or nearly fo, by drawing at the ſame 


time the north of one from the middle over 
the ſouth end, and the ſouth of the other 


from the middle over the north end of a pa- 
c * callel Bar; then bringiog them to the middle 
* again - without touching the parallel Bar, 
give three ot four of theſe hariaontal ſtrokes 

c — each ſide. The horizontal touch after the 


vertical will make the Bars as ſtrong as they 


poſſibly can be made, as appears by their not 
receiving any additional ſtrength when the 
vertical touch is given byta great number of 

by thoſe of a ſype- 


rior magnetic Poser: 4 25 whole ; Proceſs 


of the —— 


. A 


* WF (479%), SN 
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* ces, and ſometimes more. And when theſe 
© Bars ure thus itripre „they will give to 
„an Bard Bar of this e fle its full virtue in 


«leſs. than two minutes; and therefore will 


Aer al the propoſes of Mag tiſm in Na- 
tion and ental P much 
© better than the | ne, which ts known 


not to have à ſufficient Power to i 

hard Bars. The half dozen being put into 4 
* caſe, in ſuch & manner as that two Poles of 
the fame 'detiomination may not be together; 
« and their Irons with them as one Bar, they 
„ill retain the virtue they have received; but 
* if their Power ſhould, by making Experi- 
ments, be ever ſo impaired; it may be te- 
« r 
< thintites. out of a much 
Urget for of Bars ſhould be required; theſe 


3 will communieate to them a fuficient Power 
in a ſhort 


8 2 n with, and they =_ 
s « thei ber fl fre axe i # AA A or 1 ow F 8 8 g 


\s 


4 
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BE. 4:3 my Eads 5 into the Nature, 
| H Properties and Uſes of Fire, 1 in 
l — to evince it to be an uni · 
. verſal Agent in the ſtriqteſt 

Senſe of the Word, and the true phyſical Cauſe 

of the ſeveral Phenomena of Nature before re- 

cited, which have been long fince given up as 


inexplicable by any philoſo ical a of fo 


hitherto. known, I muſt inform you of gne 
thing more relating to Electricity, h I 
cannot omit, it being of a moſt ſingular na- 
ture, and manifeſtly tending to confirm the 


doctrine of the Univerſality of this electrical 


Fire. But here I imagine that you will be 
greatly ſurpriſed, as I was myſelf, at ſuch un- 
_— Effects from a moſt ſimple Apparatus; 
conſiſting. of nothing more than 

a/pair of Stockings. 290 
Theſe Experiments have been . 10 
the World in ſeveral Papers read before the 


Royal Society by Robert Sym N E. 1. fr 
u 


And, as they illuſtrate my preſent ſubject, are 
curions and entertaining, and, I believe, nd 
very few hands; a 


B. This is indeed ſuch an unheard of No- 
velty as will worthily engage the e of 
the curious. 


A. You will have * Reaſon to 


5 : 9 1 
— T4 7 14 | * ; 


ek AVING thus _— 8 


ar lden of them, 
I preſume, will not be unacceptable « 235 nf 


1 ot 
1 o, 


E 


dee. e = 


Stocki 


x NM » 
WS * i Pc 0 * 


Rehe e 
if Tu will have nts to SR} the ingenious 


Author's own N 15 n of his Experimer 
B. T ould think T 

ſhare of Curioſity nol it not excited by ſuch 

an extraordinary account as the cleiricityeof 

The Wan is a TN * 

thoſe P pers. Hing * + 


Sus IfEntvfigq 35 4: 
-21 nat; Al p 1 ? I. 5.4 
i= 47 Read February iſt. - 1759. +I. 


"had for ſome time obſerved, haz upon | 
1 pulling off my Stockings at night, they 
made a eng or ſnapping noiſe; and in 


the dark I could perceive them to emit ſparks of . 


Fire: I made no doubt but that this pro- 
ceeded from a principle of Electricity; and I 
was confirmed in this Opinion, by obſerving,. 
that, in Weather favourable for electrical 
Experiments, thoſe Appearances were more 
remarkable than at N times. I 8 
this Obſervation to ſeveral of my Friene 
= Line of them told me, they likewiſe, had 
Perceived the ſnapping and emiſſion. 


* rom their Stockin 'S upon pulling them 


off, eſpecially in the Winter nights: But I. 
conllf hol 7 of any Body that bad taken 
this”Phefiomenon into. Conſideration in a ,phi-; 


loſophical wa For my own part, I coi 
not but” pr ul 25 f 


nexion with the human Body, or is at leaſt 
25 much about us as the Cloaths- we wear, 
Aa 2 and 


poſſeſs but a very lr 


3 : 
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that ſo ſtriking an appeara 
one "that ſeems to have 28 immedlate 2 


- 


8 _ 


— — 
— 2 . bg 
— 


en T 
merited not only 2 philoſo * Gal iT op 
the ſtricteſt Enquiry, poſhble, 9 ba 


8s it ſeerued to me to open 2 new 
 cecding in electrical Reſearches, and nigh 


November laſt; and fince that time 
ſued it as cloſely as my Leiſure and the \ 
ther, which has LES far from favourable for 
electrical Experiments, would permit. It is 
the purpoſe of this, and of thoſe Papers that 
may follow, to lay before the Royal Society 
an account oſ the . and 2 
tions I haye already made, or may 12 
de able to make, in the progreſs 
dass. 


2 them off, 
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bar 312 ach ata; le 
tion N 


11 


= 


I was the more in ced fo fuel an 


2 * throw new light on the peri. 


ſurpriſing diſcoveries already made in that 


$462 of natural Philoſophy. The fiplicity 
of the Apparatus, and great facility in making 


the proper SNP, putting it in my 


wer to n and catry on my enqu 
Teaſing, 7. wa upon ſomewhat of wr 
courſe of obſeryations about the 


— 


fus cn 


My firſt endeavour was to diſcover Jab fort 


is. of Stockings was molt pro to produce Elec- 
E--— in order to 2 this, Ter d ſingle 


of different kinds, uh" hread, 

8 Silk and Worſted, 5 ung ö 

and wearing them ſome time. 
1.80 perceive nothing 0 


git in the Thread or Cotton, and no remarkas N 
E 


6083) 


n the ok and Worſted. 


e bb tree A 4 its 
3 155 a little more x Ss 1 


fr, I. laue ſometimes PS 

y. when the Weather was favourable, * * 
| * Ah * when but barely handled, nay, when 
| t fi ply. touched, has become electrical 
| dete u t be rade or Card. 2s ap- 
1 by its attracting little light Balls e 
ed by Threads. It cannot therefore be ſuppoſed 
that "Sik or, Worſted Stockings can be pur 
ble the Leg, without being excited 80 


that when taken off they are ſometimes" per- 
ceived to ſnap though ute th ſingle. But v 


2 friction or otherwiſe, it immediately loſes 
on being ſeparated from. the Leg: If any 
ric Nn remains, it is no more than 
e 
ng to be excited and it is in fo'(a6all a 


t 3 AS, the preſens ; caſe not to merit, 
— 28 dtentlan np. n when I ſpeak” of the 
y y in queſtion, 1 mean ſuch a Power 
d, 585 1 | AS is 2 and Perc ceptible to 
0 ſo that the Stockings, after being 


alli od, hould appear more or leſs inflated}; 
Pall 447 out an electrical Wind to be felt by the 


1; Pars : Leg; attract or repel anothet Stocking 
M500 © n Ne 


e degree of Electricity. And thence it ie, 


ever Electricity the fingle Stocking ale, 
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(184, ). 
viſibly ; ; — nd, ade the touch, ſaap, and. emit ; 


or receive ue Miottikieq nA 21h: = 
After making the 
tioned with ſingle Ste RY "provecded. 155 
try the effect of two Stockings upon one Leg. 
This I did with two of thread, cotton, worſted, 
and filk ſucceſſively; but this produced nd 
electrical appearance more than before. I then 
combined them one with another, and, run- 


ning through all the different changes, I found 


that none of thoſe I then made uſe of exhibit- 


ed viſible proofs of Electricity, but the ſilk and 


worſted together; and there, indeed, the elec- 
trie power appeared remarkably ſtrong. It 


ſeemed to be a matter of indifference whether 


the filk or the worſted were uppermoſt, the 
combination of the two was what I judged to be 
eſſential; and happening at that time to wear 
filk Stockings with thin worſted under them, 
I kept to the uſe of theſe, and found it a con- 
venient Circumſtance in the e of * 595 0 
iments. NI 
As ſome may lake the curioſity. to examine 
the Obſervations I preſent them with, by Ex- 
periments of their Leh! makings. before 4 rife 
ceed further, I ſhall fu m with a fe- 
Remarks, which may enable them to make 
their Experiments with more eaſe and certainty |. 10 
than if they ſet out unacquainted with ſome 
Circumſtandes, 5 which I ihe. learnt . my 
perience.” wy 6 
One” of che firſt things to be attended to [814] 


1541 the 


„ a. a ©. wo mn * = + © acid. 


trieity⸗ 


(486) 
thoiweltherd which has'4n enen Une, 12 


electric Ex 5 Uo upon none more 
deer ere ''relate to this branch of Elec- 
oft favourable weather is that 
eb is 455 45 clear, and if a little froſty, ſo 
mheh'the better. In general, when the quick - 
ſilver in the Barometer riſes, and the Fire burns 
remarkably briſk and clear, we may expect a 


conũderable appearance of Electricity; at other 4 


tient it ener not to a the SR [7 
ment -;/- 


When che Werber is canairable, "it is __ 5 


neceſſary to wear the Stockings all day: That, 
indeed, raiſes the electrical Power to the high- 


eſt degree; yet, provided they be dry and made 


warm by the Fire, before they are put upon 
the Leg, their continuance upon it for a ſhort 
time prepares them ſufficiently for exhibiting: 


visible Proofs of Electricity. If this ſhould not 


upon the firſt trial, the Operation may 
be repeated two or three times to bring them 
into a proper diſpoſition to receive the elearical | 
virtue; and this 1 18 nO more than what is found 112 
to be ſotnetimes neceſſary with reſpect to glaſs 99 
Globes and Tubes, eſpecially when new. If the 
Stockings have once acquired this diſpoſition... A 
they tetain it for the day, or until a change 
of weather, and the Experiment may be rer: 
with ſucceſs as often as one pleaſes; for 
no ſooner are they diſcharged of their Electrir A 


city, than they are ready to receive it anew) 


* _ — returned upon the Leg, they 


catch. 


What is ll-more 6 
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— — — 
off to ibit a m]˙] L 
g they ſem: a 
and, — certainnd Tee . 
trical Power, provided they 
warm and dry. and tina the Log econ: 
warm. 1 SP 4a wans: 
a attend 
g is the manner in which n 
taken off; for as to the putting them on, it is 
a.matter of indifference Hans ent ws 
g them 5 care r be had not to 


upon i when chey aro taken of; ie doo 


ir their 


Ane — eech — 1 


to communicate ſuch an lect Power a. 


nA ders 


Mk Swelings wert black, and under them 


| erg ROS, 


( (£4877) 


Tool E Ew ws has tao make 


The 
ae f in aud worked was mecxffary 
For! ce on of Nlectriricy, Yeettied to 
ett witch confirmation from all the 
man 1 wine with thre Stockings I then Bere. 
4+ avis at chat we in wourning, ſo that m 


vonſtantly wore thin white worſted. About the 
latter end of November I went owt ef moutrn- 
ing, and ef courfe changed the colour of my 


ing put on a pair of White fifk above the worlt- 
ed; after F had wore them fothe hours, I re- 
ſolved do . a few Experiments. 
The Weather was  Avoorable, and 


igt 1 Ford of 
electrical Power > 2 


attratt one another than before they were put 
upbn my leg. 1 the Experiment two 


N ee yn 


1 whey wbhetived, har: FR 


On the ſecond of December hav- 


they hung dowu collapftd, and did: not more 


but 1 remained at a loſs to know to hat L Should 
aſcribe it. At laſt, upon conſidering the Cir- 


(--T 88 0 11 >. 7 
1 1 5 


An. N I © little expeRted dilconcerted me 


much. Law I was no arg to aſcribe Elec - 
tricity to the combination ſilk and worſted; 


cumſtance of this and other Experiments, Wo 


conjecture. occurred, that the Electricity in 
_ queſtion might depend upon the nature of dif- 


ferent colours. In order to determine this, I 


thought it faireſt to make the trial in the ſame 


ſubſtances. Accordingly I had recourſe tothe. 
following Experiment. 
I took a pair of white ſilk Stockings, and 


having. warmed them at the, Fire put them 


both upon the ſame leg. After I had worn 
them about ten minutes, I took them off, and 
pulled them, aſunder, but diſcovered no ſigns 
of Electricity in either. I did the ſame . 
a pair of black ſilk, but to no other effect. 

then proceeded to the deciſwe trial. I put a 
black and a white Stocking upon my leg, and 
wore them likewiſe ten minutes. I Waited 
with ſome 1 impatience | to ſee the ſucceſ of my 


Experiment, and in return had the kh ral | 


of obſerving, upon their being pulled aſunder, 


that each of them had acquired a ſtronger ge 
gree of Electricity than I had before ſeen; they 


were inflated 2 much, that each of them 


the 
* F C1 5 


ſhewed the entire ſhape of the Jeg and at. 


, 


diſtanee of a foot and an half they rulhed to meet 


each other. I went through the ſame Expe 
riment wir worlted ee WT found tha 
" 4 x * 


+ © a 


.,@ lm a a Dd Aa aa oc 


"I. . 2 | 


ce 


(08% 


asin fk} ung ab inatis t be 
and» White proc ucedd Electrielty. As I had 
ehceUthe Power of Electricity in 
bination of black filk with white Kel 
ed Stockings, there remained to try but that 


of white fulk with black worſted, which an- 


ſwered as I expected, and ſeemed to com ornpfete 
the Demonſtration. 

A Phenomenon fo new, and of ſo curious 2 
nature as theſe Experiments preſented, could 
we uf N time engage uy; attention.” p 
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15 toy former. Paper, I, gave dhe Society 
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an account of ſome Experiments made 
With filk and worſted Stockings, by which it 
appeared, that the 5 0 degree of Elec: 
tricity they had. acquired by POE, put upon 
the leg depended on their being of different 
colours, . Ik, and White. I did nt 
then,” nor LANE, L yet take upon me to determine 
the caule e Whether it 
be Wing to fen. which is the origin of co 
louts, or only to the ingredients Which enter 
into” the com FRE of ſeveral Dyes; or. ta 
thoſe conjunctiy with the colours they produce; f 
in is | thele views the matter is curious, and 
equally merits a careful enquiry,——But I fear 
the folution of this, and of many other diffi- 

2s "WD cone 
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toll 22 1 to Ale 15 Latu 
and Properties QWe thi 
Dk EE, we muſt be See a ares wala the. 
8 and Qbfervation. in qi 
of . as Principles. This is the ti 


I ſhall continue to follow: ; and l 
ſhewn the manner of 
and the white a it is now 8 
| to give an account of the Appearances and 
I | Powers of that Electricity ſo e 8 
4 Having made a great number of Experiments 
1 ſince I had the honour of preſenting my former 
1 Paper to the Society, E have had an opportunity 
of obſerving, that the Electricity produced 
between black and white ſilk is ſtrenger than 
| chat between ſilk and worſted of thoſe differ- 
ent colours, and a great deal ſtronger han that 
between worſted and worſted; the laſt is fo 
weak, except in time of froſt, or 18 Warp 
north eaſt wind blows, that though the effects 
are always of the fame nature, y et they are 8 
1 languid as to he . petceptible. -[- 
T ſhall therefore, and for the fake f Wei, mY 
confine, myſelf in this Paper to what is ohſerv= be 
1 


qualtions. congerning 18 $1 
8 2 upon my: eſtabliſhment of 40 
than we N yet at 


: 12 [ 
> ed * 
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ag: "able with regard to the Electricity between N59 
ek and whi te SVR. 211 uk DNF”, 25171 

It is proper to mention ufd er curnſtance: ul 

g found it troubfeſome to electrißy the 


ths by putting them as often oh 7 eg in 
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7 2 Ss proceſs, beginning before the 8 
BY the different colours are put together. 


0 er 


8 Kar + = and, forwards the cmekling conti- 
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25 Was requiſſtę f bogs e I have 
(elf with the, Tr l Airy ror is = 
cited/n the Stockings by drawing them updn 


phage an this is ta. be underſtood wich ta- 

ard tp, alf the Experiments and Obſervations, 
2 haye occaſion ta mention, unleſs when, 
otherwiſe expreſſed. The Electricity thus. pro- 
-duced is nat always. equally. powerful with. that 


which is excited by means of the leg; but it 
is nexertheleßs ſufficiently ſtrong to anſwer all 


-Puzpales; in vie; rages: attended with 
this adyantage, that the Stockings continue 


langer 12 theſe Experime ats; for like other 
electrical Apparatus s, they muſt he kept clean 


and free from all extraneous. matter; and are 


_ therefore molt. to be depended upon when new, 
oer 725 newly waſhed. 


"Ta F 
abe ik, Il eee 


Ne aired, at the Fire, when. 
- alk, is drawn upon the band, a crack - 
die is heard.; and w the, dare ſparks of 
may be perceived as paſſing between the 
and the ſtocking: While it is diawn 


vues, and. is molt conſiderable upon the fepa> 


anten the ſtocking, from the hand. Thus it 


„that black filk is highly ſuſceptible 
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| ſtantaneoully, or at leaſt with, yory little fric- I » 
| tion; that moſt of it 0 While ene 1 
F ing is yet upon the hand; and that upon the t 


total ſeparation very little remains. This is p 
ſimilar to what happens with the glaſs Tube, 5 
when the hand, after paſſing along it in one 6 
direction repaſſes it in the other. But ſtill the a1 
Electricity that the Stocking retains, after it tc 
is ' ſeparated from the Hand, is conſiderable: ul 
enough to attract or repel little light Bodies at w 


— .. DOE D2 0g” bop” OCR IPG 
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the diſtance of one or two Feet: Some degree fe 
þ of inflation in the Stocking is likewiſe per- Wl T 
bi ceivable; and when a non- electric is brought * 
| near it, a crackling is heard, and in the dark el 


A * 
3 Sas 


ſparks may be ſeen. If two black ſtockings be 
be drawn upon the ſame hand at a time, the ru 


appearances are much the ſame as before; il w 
only that the ſtockings, when taken off and iS 
0 ſeparated, give ſmaller proofs of Electricity, T 
1 than if each of them had been ſingle upon the ne 

/ SF, la 


Having found it neceſſary, as I proceed in 
my courſe of Experiments, to fix upon ſome th 
method of aſcertaining the principal appearan- cc 
ces of Electricity, and marking the degree of it, I in 
I had recourſe to the little pocket Electrometer || ar 
of Mr. Cantons Contrivance, which is deſcri... m 
bed in Vol. XLVIII. No. 93. of the Tranſac- m 
tions of this Society. When this Inſtrument th 
is ſupported by glaſs, it not only ſhews the at- co 
traction and repulſion, in general, of electriied | m 
Bodies, which is one of the moſt eſſential pro- II. 

3 perties ; 
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perties e ty but it diſtinguiſhes be⸗ 
tween the "pb itive and negative ſtate of Elee- 
tricity; according to reciprocal attraction or re- 
pla? of: li balls. "By the terms poſitive 
and negative, I mean only to denote the oppo- 
ſition of two different ſtates. The particular 
allotment of the one or the other term appears [ 
to me to be arbitrary; but that I may not differ L 
unneceſſarily from others, I ſhall apply the 
word "poſitive to that ſtate in which à Body is 
found to be when electrified by the clear glaſs 
Tube rubbed by the hand, and the word nega- i 
tive when electrified by the rough or opaque 
glaſs Tube of Mr. Cantons Invention (deſcri- 
bed in the Tranſaction mentioned above) when 
rubbed in the ſame manner, or by ſulphur or 
wax excited. In other words, when the Body 
is in a ſtate of repulſion with the former of thoſe 
Tubes, we ſay it is poſtively electriſied, and 
negatively when in a ſtate of ana with the 
latter, or with ſulphur or wax. 163224 

Nothing appears 'to be more. Seen ba 
this double ſtate: Here Electricity ſeems to 
counteract itſelf, the electriſied Body attracting 
in one vrhat it would repel in the other caſe, 
and vier verſd. As this remarkable Property . 
may be traced in its conſequences through. alb 
moſt all electrical appearances, I cannot but 
think it merits great attention, and, When it 
comes to be better underſtood, may throw... 
much light upon the Syitem of. Electricity. 
However chat may be, it was impoſſible for 

Fir ; me 


( 194 
me to vbſerve; that it-runs through the whole 


of that branch, which I have at prefent under 


Examination, and to which I return. 
F White Silk differs much in Electricity from 
black Silk. When the white Stocking is drawn 
ſeparately upon the Hand, no crackling is heard 
nor ſparks of Fire ſen in the dark, Jet it be 
backwards and forwards ever ſo often: 
e white Stocking is ee on above 
at ing more appears; and when ſeparate 
from the neither of them diſcovers any 
lens of Electricity, excepting, that when 
t within a few Inches of the Rlectrome- 
Urs they attract and repel the balls a little. 
If, inſtead of two white or two black ſtock- 
ings, vne white, and over that a black ſtock- 
ing be drawn upon the hand, they diſcoyer 
not the leaſt figns of while they 
continue upon the hand, even thou htheythould 
be drawn backwards and f upon it ſe- 
veral times ; nor when taken r from the 
hand and preſentad to the Electrometer do they 
appear to have acquired any more than a ſtnal] 
degree of Electricity. They mult be brought 
within the diſtance of a foot, nay, ſometimes 
of a few inches, before they have any effect 
upon the balls; but the moment they are ſe- 
parated, they are found to be both of them 


highly electrifed, the white poſitively, and the 


black negutiveiy. The Circumſtances that ap- 
e e eg oy m_ 


Fri, 
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„igll When 
a nontele trie, and the black ſtocking is pre- 


ſented to it at the diſtance of three, four, or 
five foet, ncdording as it happens to be more 
or leſs powerfully electrified, the balls begin to 


be viſibly attracted, and when it is brought 


neater, they are ſeen to be agitated in a violent 


| manner. If, inſtead of the black, the white 

bo preſented at the ſame diſtances, it 
is found to have preciſely the ſame effects, at- 

tracting and agitating the balls in the very ſame 

manner: From whence it appears, that what- 


ever difference there was between the Electri- 

city of the black and the white, under other 
circumſtances, they each of them acquire an 
equal n of eee e by bein 8 electrified 
>; 14S *» : 


- Secondly. When che Electrometer is ſax pport- 


2 by glaſs, and the white Stocking is —.— 
to it, it firſt attracts the balls; and afterwards re- 
pels them; when taken away, it leaves them in a 


repulſive ſtate with regard to each other; When 


brought back, it repels them as before. If, in 
place of the white, the black be now preſented, 


the balls are immediately attracted, after 
again repell'd;, and left once more in a repulſive 
Rate with regard to each other. If the white 
be again preſented, the fame train of effects 
-takes place as before; and ſo on alternately, as 

the olear and opaque glaſs Tubes 


when excited; the white Stockings anſwer 


preciſely to the clear, and the black to tlie 
Sh? Cc opaque 


When the Electrometer is placed on 


* 8 ; — * 2 
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; together with ſurpriſing violence, As. they 
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opaque tube, and acting, the one : poſitively, che 


other negatively at full as great, a diſtance, 1 
as forcibly as the tubes. TAN 


Thirdly. Both the Stockings, 8 beld at 
a diſtance from one another, appear inflated to 


ſuch a degree, that, when highly electrified, 


they give the entire ſhape of the Leg; and 


when brought near che F Face, or any. 
part of the Body, there is a ſenſation felt, as if a. 
cool wind: was <A upon that part. When 
the two white, or two black are held to 3 
by the extremities, they repel one another, and 
form an angle, ſeemingly of 30 or 35 degrees. 
Fourthly. When a white and a black Stock: 
ing are preſented to each other, they mutually 
attract, with a force anſwerable to the degree 
of Electricity they have acquired: when brought 
within the diſtance of three feet, they uſually. 
incline towards one another, within two. and 
an half, or two feet they catch hold of each 
other; and when brought nearer, they ruſni 


approach, their inflation gradually ſubſides, and 
heir attraction of mae we nal} diminiſhes : 
When they meet, they n, and join 2 
together, as if they were ſo many folds of | 
and then the balls of the Electrometer are * 
affected at the diſtance of a foot, nor even of a 
few inches at certain times. But What appears 
moſt extraordinary is, that when they are ſo- 
parated, and removed at a ſufficient diſtance 
trom each other, their Electricity does not ap- 


pear 


4 
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would expect 
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pear to mn Le 2 in the! leaf impaired. by the 


ly. together as Paſir a). When 
5 riment is performed with two black 
Stockings in one hand, and two white in the 
other, it exhibits a very curious ſpectacle: The 

n of choſe of the ſame colour, and the 
faction of thoſe of different colours throws 
them into an agitation that is not unentertain- 
ing, and makes them catch each at that of its 
colour, at a greater diſtance than one 


When allowed to come toge- 
ther they all unite in one maſs ; when ſepa- 
rated they reſume; their former appearance, 
and admit of the repetition of the Experiment 
as often as you pleaſe ; till their Electricity, 
gradually waſting, ſtands in need of being Fe. 
crited. | 
"Fifthly. When they are ſeparated from one 
another, they loſe their Sober very ſoon, much 
as the excited Tube does; but pl 75 they are 


tee roy” will retain it for an hour . 


Wye The PEE by remarked, of the black Sooke, 
—_— the white when eleftrified, namely, that as they 
another; their attractive and repulſive force 8 3 
2 294 e A gard tp, for cign objects, but increaſe ſurpriſi 
with regard to 2 n er, and that their Electricity hg 
ny ps te from the ſhock — appeat to my 
n in Electricity Ys to merit attentions 
N05 Nag de out a retentive power of Herve: 
Tk wich takes plac between elefrics, electrics only ; 
rehend, may be found to n cauſe an 
N 15 2 Phenomena.  _ 15385 any” } 
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and longer when the Air is in a ſtate favours 
able for E Electricity. While they are aſunder, 
and any non- electric is brought near them, 
if that non- electric is of a broad ſurface, it is 


with difficulty they are diſcharged of their Elec- 


tricity; but if the point of any, eſpecially of a 
metallic body, be preſented, they are inſtanta- 
neouſſy deprived * their electrical virtue : but 
if they be in conjunction together, they retain 
their Electricity with ſo much obſtinacy, that 
even the ſharpeſt point of metal cannot deprive 
them of it. In this and in ſome other reſ- 
pects, there appears to be ſuch a reſemblance 
between the Leyden Phial, or the electrical 
Pane of Glaſs, and the black Stocking in con- 
junction with the white, eſpecially —. the 
one is within the other, that I have been in- 


duced to conſider them both in the ſame light. 


In both caſes, the pgſitive Electricity is on the 
one fide, and the negative on the other; and 
the Stockings as well as the Phial, and the 
Pane of Glaſs are at once electrified poſitively 
and zegatively. In both caſes there is an ac- 
cumulation of Eledricity, and a retention of it, 


far beyond what is to be met with in a ſimple 


body, electric or non- electric. There is, how- 
ever, a very remarkable difference between 
them in two reſpects. In the Phial, and ii 
the Pane of Glaſs, an explofion-is always © 


-tained by carrying on a communication be- 


tween the two ſides by the interpoſition of a 
but in the eaſe of the — 
4 2 A Stock- 


oo 


* p 
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Stocking and the white, I never yet have 
been able to procurt an exploſion, nor ſo much 
as: ſpeedy diſcharge by any means I could 
think of, while the one was within the other. 
Lhhve put one hand within the innermoſt and 
with my other have claſped the outward Stock- 
ing nay, I have thruſt in my hand, and turn 
ed the Stockings inſide out, and, in that con- 
dition, have daſhed them againſt the floor: 
and all this without producing the leaſt per- 

ceptible diſcharge. On the other hand, the 
phial and the pane of glaſs afford no opportu- 
nity of ſeparating the pojitive from the negative 


Electricity, ſo as to ſhe them entire and diſ- 


tinct from each other; whereas we need only 
pull the Stockings aſunder, and then in the 


vhite we find the ſobtive, and in the black the 


1 Electricity. | 
Sixthiy. When the Stockings are ic passte, 


py int dark, upon preſenting to them the 


point of one's finger, or any ſmall metallic 


body, round at the end, they exhibit the ap- 


pearance of electrical fire or light, according to 


the negatiue or pgitive ſtate of the Stocking the 
object is preſented to. With the black at the 
diſtance of two or three inches, there appears 
to dart from the end of one's finger a ſprig or 


„ as it were, of fiery ſparks, which di- 


lates in its progreſs, and firikes againſt the ſur- 
face of the Stocking, at the ſame time a.crack- 
ling or ſnapping noiſe is heard. When the 
1 12 re is made, upon preſenting the 


finger 
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finger 10 f freth 
Phenomenon 48 repeated an youth; 


of its Electricity. With regard 


this difference, that, inſtead of ſparks: 


when the EleQricity is ſtrong, that little body 


of light ſeems to break in an exploſion between 
the ſtacking and the finger ; and rather a hiſf- 
than a crackling noiſe is heare. 
Seventhly. The electrical Phial may becharg- 


ed by the ſtockings e fittvely or negat 
23 ONES 

Phial is Wa to the white or the black; 
and in the one, or the other caſe, the hifing 
or the crackling noiſe is louder than when any 
common wire or non- electric body is preſented: 
but if the Electricity of 2 
be thrown into the Phial, and upon that 


Ae ee ef the Maste ar u e l er 


caſe, the Phial will not be electrified at all. 
The charging of the Phial was among the 
firſt of my Experiments with electriſied ſtock- 
ings. By ſome trials I made in the month of 
December laſt, I "ow it — tears, One 
froſty evening in that m ng thrown 
—— ſmall Phial, filled with quickf! 
EY of one black e 1 recety 
| | from 


part of the Stocking, the ſame 
ave —.— 


lengt 1 
the finger moves flow ' uſpally'+ yields eight 
or ten Acdinet — before it 1s! diveſted: 
to the White 
„ the ſame appearances hold, but with 
of fire 
iſſuing from the finger, a little globule of white 
or bluiſh light is ſeen at the point of it; and, 


ver, he 4 
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ſtom the Exploſton a ſimart e open ay 
fingers . With the Electricity of two ftockings, 
the blow reached both my Elbows; and by the 
means of four, J Kiadled ſpirits of Wine in 4 
T which 1 held in = 5 — 
the ſamo time, I felt the blow 

to my breaſt. It may not, however, 92 —— 
per to obſerve, that the Electricity, in this. 
caſe;: was excited by means of the Leg. 

From what has been ſaid in the precedihy 
Pages it is evident, that all the remarkable 
appearances of Electricity, hitherto diſcovered, 
may be exhibited by a ſimple Apparatus of 
black and white Silk. But this is not all, in 
the courſe of Experiments above-mentioned, 
ſoraethirig- eurious has occurred to my obſer- _ 
vation, of which I do not find that any notice 
has been taken by others. What I meat! 
is a- ſtrorig Coheſion produced by Electricity. 
But as this Paper is extended to a great 
length, 1 ſhalt reſerve the account of electti ell 


„„ .OI--.--» 


Coheſion: for another, which 1 fhall ſoon 25 
the honour of Sve gs e Vociety. * an 
$++. „ DD HA + . 
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18 CCORDING wo What E orb” 
4 | A in the coneluſion of my laſt Paper, 1 


eme in this to give the-Society an 
Aa- 


( 
account at of Cchellon produced by Aleciriaien. 
I-had not made any great p „in 
ſeries of NR and Oedt I have 
had the honour to communicate, before: 
1 perceived that the black and white Stockings, 
when electrified, and allowed to come: toge- 
ther, not only joined extremely cloſe; hut 
actually ſtuck to each other; inſomuch 2 
unleſs when weak in Electricity, or 5 
lied, I could make the White bear 
weight of the Black, or the black that of 

white, and that for a conſiderable time. But 
as the Weather, for ſome Months in Winter, 
was ſo ſeldom favourable for electrical Expe- 
riments, that I had ſcarcely opportunities ſuf- 
ficient to ſatisfy myſelf with regard to other 
points, I did not enter upon an examination 
of this Phenomenon experimentally, till about 
the latter end of March. By that time I had 
got ready the ſcale of a balance properly fitted 

with a hook to catch hold of the Stocking, a 
ſet of Troy- weights I could; depend upon, od 
weight of he of Scales, to take the, preciſe 
weight o the n: as occaſion | ſhould 

require. ne ae 
By experience 1 9 chat the lane pair of 
gabel gs 8 did not always de equally well, even 
| ndently of the Weather; and, that by 
being too frequently electrified ut w time, theit 
virtue appeared to diminiſni I therefore judged 
it proper to be provided with changes of pairs; 
ani en there might 11 2 greater conformity 


WE between 
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between the /Experim 


ſtance; ho ſort h fixed upon is what is: un 
halfGause,- the weight of tlie whits 
at an 18 d 10 grains; 
but when dyed black 7 ounce: and 1 oh 264-4 
weight, ' the weight being increaſed hy the dy- 
ing of that Colour, above 5 ponny- weights in 
the pain. Mhen the white and the black ſtock- 
ings were warmed at the Fire, ſp as to be pre- 
pared for Electricity, they uſually loſt about a 
twentieth part. oß their weight; ſo that in the 
courſe of my Experiments, I rate the white at 
ry penny weights and an half, and the black 
at E QUnce.. Scale, with the filk lines that 
belonged to it, and ide hook was adjuſted pre- 
n and as I com- 


an e of two ounces more than the 
wrights put into; the Scale, ſo as to take the 
nnn eren 
Power of Cohefion.. 

I meaſured this Pawor two difforont w 


in the fir hone. is. ET 
— 


that an allowance ſhould be 
ton in pulling the 


appeared to me. to be very inconkderable,. for 


„ D d whe! 


ae 


aſusder; but that 
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when thoſe of the ſame colour ere . fei 
within the other and inverted they dropped fin 
aſunder of themſelves; or if there utag any en: tin 
tanglement about the heel, a little 3 
engaged and ſeparated them: However, i NY W 
cli 
the 
ou 


ſhould be thought proper, the allowance of an 
ounce may be made, by deducting ſo much 
fm the weight reſpectively found. u 
I have but one Circumſtance mote to men per 
tion before 1 proceed to give the reſult of my not 
Sto 

4 


Experiments; which is, that we muſt not be 
ſurpriſed when we find the force of Coheſion I 4 
externally to be in no more regular: r ee 0 
than that within; for when the Stockings 
highly electrified, they ruſh with ſuch im 
oſity, that it is extremely difficult to . 
their motion, and 4 them meet in the 
manner moſt advantageous for Coheſioͤn. 
In the Experiments I have made to meaſure 
the force of electrical Cohelion, I have always 
found it anſwerable, ſo far as I could judge 
from appearances, to the degree of E 
at the time excited. When the Stockings hae 
been but weakly electrified, I have found them 
unable to ſupport the weight, the one of the 
other. When in a more powerful ſtate of Eldc- 
trieity, I have known them to raiſe, reſpectively/ 
from one to tuelve ounces, and upwards; nay; 
once I found the Coheſion ſo ſtrong as to move 
ſeventeen ounces, including the Scale and the 
black Stocking. For the ſake of accuracy, I 
Mall. give a particular — 2 
L | 4 9 ew 
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n remarka 


find; them in ue Notes, high f 1 arthe * 


time of making them. oa 201} $3 ml 


Wind. at/inorth-eaſt; the Weather clear, in- 
clining to froſt; - The white Stocking within 
the: black raiſed the weight of one pound one 
ounce. ſix penny-weights and an half, half a 
weight more ſeparated them. I find no 
note here taken of the weight born by the 
2 


externally to each other.. 
April 6th, a hazy and wet morning; but the 
. With new Stockings, the 
white being within the black, raiſed eleven 
ounces without, ſix ounces. With another” 
pair that had been much uſed in Experiments, 
the white within raiſed fix ounces — without 
three ounces.” A 10) N At 556 T6004 
- Aprit-16th;1a-clear'dry anew” the dd 
at north-eaſt, Fahrenheit's Thermometer at x8. 


Of the new, the white Stocking within raiſed 


one pound ſiwe ounces — without, ſix ounces + 
_ 1-penny-weights;' Of the old, the White 
within raiſed eight ounces without 
— fifteen penny- weights. 
-Flie force with which the black and the“ 
white Stockings cohere is not the only thing 
remarkable in their junction. The ſolution of 
chat. Ooheſion, and the different degrees of te- 
I nac ĩty according tꝭ different circumſtances af- 
4 Ford ame curious Obſervationns 
When the black and the white Stockings are 
bn: 4 a 


The ſirſt I find is of the 40th of Match, the 
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det to the white ant} che ce noi chinibuck, 
in that caſe. the Cohefiontofi the ſinſt pair ill 
28 1 and each Haters. racer bangurY 
off 28 


by boch pairs be ; 
pair — 9 — ht not :diflebeet,)-and 
all the four will cohere, farming. as t were, 
one maſe. If the ſecond; IO 
..; £clearified, -the Coheſion EE 
one ianother will be but little impaired, and Ens 
that of che Stockings of the:ſecond: vvith thoſe © - 
of the firſt will be weak in proportion. And bad 
i: Ws if the ſecond pair be mot at all olectriied, MW 
or if, in their place, any other body not elec- 
tried be preſented, there _ be 
1 2 —— dends.s 2 :>0407Þ 
O White Silk and- black, mberiicle@rifed; n $52 
eb cohere with each other in the manner 
| - ſhewn above, but ima high\degree:of-Bledri- 
1 | RC. both one and the ſuther: qto. al- 
1 here to bodies of broad and even, ithed 
ſurfaces, though thoſe hod ies be 10 
his adheſion 1 diſcovered accidontally, Whi 

A as about fome electrical ex 
A FS r 

(37 © "highly clearived badly out 

ſurpriſed to find-it,;-fome' —— 


againſt the paper 1 . 
2319001 


z 


— — 


eee 


iodatlotinate) dinketion Sher este 
2 Apreſmedd hb vchite and the- hlacle Silkzhigh- 
lectri and iin coheſion with each other, 
5 — hangings; hut no affect was produced. I 
then ſeparated the black from the white, and 

them ſinglyʒ in that caſo aach of them 
' - eradilyadhered-toithe hangings, which they did 
wt g frama little diſtance, and continu- 
bare for naar an aur beſareſthay daapped. 
Hains tu the hite, in the 
I7 mannerabove-mentioned, I came with, anather 
epa of Stockings highly elefrified, and apply- 
e black, and the black to 
the white, I carried them off from the wall, 
Hanging on thoſe that had been applied to them. 
When the ſecondpaireyercelcAiuicd, bat to. a 
- - miaderate , on applying them in the 
manner above deſcribed, the former imme- 
f = | Lee Oe _ . 

to the : 

„ mentsiheld-with. boards of the room, | 
-:: and likewiſe with the: to the laſt 4 
eher Palin e black and the avhice Silk 
bg 10 adhere more tenaeiouſſy, Han to 
Bachl an of che former. © | v.72 PIGS ad 33 


Sk en alf by. ans cf -ciiy.frigtuls, that 
2\; Whey! . ² ve 
3¹ e e Hs 
ger them to ſſucceed: 
=  onks. before L.conclude, | 
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However 6a i may ſeem to be to follow the 


directions T have already given In; electrifying, 
the Stocking, am ſenſible from myrewn ex- 


perience, that an attention to a number of Tito 


tle circumſtances, beſides ſome: ſmall degree of 


addreſs, is requiſite, in order to make it ſuceeed 


readily. This is known to have been the caſe 
with the electrical Tube and Globe: Few peo- 
ple, at firſt, knew how to man them ud. 
ceſsfully; and yet Glaſs is not ſo much expoſed 
to many inconveniencies, that affect Electricity, 

as Silk. To give but one inſtance of this: We 
know that a very ſmall quantity of duſt, or 
greaſe, or any other matter that ſticks to the 
Tube, will injure its Electricity: Now this is, 
what may eafily be wiped off from Glaſs; but 
it may be very difficult to clear the Silk oli, 
as Silk is of a nature more apt to imbibe, and 
retain extraneous matter than (Glakz=From . . 


theſe confiderations I ſhould not be furpriſed at 


any perſon's being diſappointed; as to the ſuc- 
ceſs of their Kexperirering ina few trials; but 
I ſhould think it not fair for them to conclude 
from thence, that thoſe above recited ate not 


to VE! depended —_ (a). "Ye," if any Mem- 


— 
e The bibs vidbelhay —— 80 
to —— * moſt enteric a race of Defy 


20h) Tun the Stockings bs . — a lack, i 


the; — a clear white, and both Are lame- and duk. 


ſtance. dly, That they be new; or carefully w 
in paper, only uſed in electrical e 72 55 - of 
2 b- „ 4 ber 
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bali of che Botlety,” who is cufious i theſe 
mitters / Auth not been able tô ſatisfy | 
with regard to any particular Experiment, T 
dun hinkt it no trouble to ſhew Him, at any! 
proper Jie; Bow! it IO with 7 5 8 
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„Mitchell, M. D. F. N. K. 
10 the Rev. Dr. Birch, Secretary to ö 
the Rovyar | SocrsTy, concerning 


the Force of ElJz&rical Cobefion. .. —— — 
115 | Read. December zoth 759. PR: 
2 why Dart 
Ha open'd to be at Mr.. Symmer* son 7 


turday the 15th inſtant, when he deſred 
me to be a. witneſs. to ſome electrical 


* 10 


Experiments he was about to make with. ilk: 
Stockin s of a particular kind, which he had. 


receive for that purpoſ. „Elos 


1 Phe weather Was then remarkably 4.4 
able for EleQicity, being clear and dry, wah. 


a "ſharp | froſt, ft, which had continued five, 0 i 


„„ © © + 4& £& 


— _ — 
1a erben ee died d wks, _ warmed! to 


bout the degree of heat of the human body, before es 
Jr upon the: hand or leg. And when taken — ON 
4 be had in ſeparating them, ſo as to keep them at a2 


e from one's cloaths, or any thing that may leſſen their 


| gs The circumſtances above-mentioned, might be ga-. 


thered from what has been ſaid in theſe papers; but 1 thought- 
it not a gas; in this-note,. 5 554 177 
ny [ | | days. | 
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days: . The wind: was eaſterly;. and: had been 


Ib was about-noon 


in that quarter for ten days 


= 23 = 

The Stockings abovementioned were woven 
of carded and ſpun Suk, and! were. more ſub- 
ſtantial and weighty, than thoſe, with which 
he had made the Experiments mentioned in 


his third Paper. One pair was of a deep black, 


having been twice dyed in order to improve 
the colour. Another pair was of the natural 


colour of the Silk of a duſky white, and both 


NEW. 


The pair of black weighed four ounces eight 


three ounces eighteen penny-weights and fif- 
teen grains Hee | 


We began with making a few Experiments 
wich the thin Stockings formerly made uſe 


of, and found the reſult to be much the fame 
with what is related by Mr. Symmer in his 
third Paper ; that is, we found, that when the 


- white Stocking was put within the black, or 


vice verſa, and both highly electrified, taking 


| hold of the one, while a Scale with weights 


was put to the other, we could raife ſeventeen 
ounces before the Stockings ſeparated. 
We then repeated one or two of theſe Ex- 


periments with ſome little variation of circum- 


{tances. We turned one of the Stockings in- 
fide out, and put that within the other: The 
inner 


when we made our Experiments ; the Baro- | 
meter at 30, and Fahrenheit s Thermometer 


penny- weights and four grains; and the white 
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inner or rough ſides of the Stockings being thus 
together b Wich means they took faſter hold 
3 other e now found, that it requifed 
the twenty ounces to ſeparate ther? id 
— Stockings were ya and 
applied externally to each other, they then ” 
raife& the weight of ten ounces. © 
We next proceeded to try the electrical res 
of Coheſion with the Stockings of a more ſub- . 
ſtantial make; viz. thoſe J have above deſcribed, 


and there we found it to be much more conſi- 


A 


derable, as * ag by the following — 
ments 
When the white Stocking was put within - 
the black (without either of them being turned 
infide out), ſo that the outſide of the white 


was contiguous to the inſide of the black, they 


lifted nine pounds, wanting a few 

weights. Now, taking the 3 7 4 
Stocking to be one ounce, _ 
weights, and fifteen grains /* Far * f of 
the weight of the pair as mentioned above), it 
follows, that by the force of its Coheſion wich 


che black, it Talled” dm ren times: its o.] “ õ 
weight. r #7 12 icke | 


22;2When'the hide was: raehed: ift out; 
and put within the black, their inner or rough 
ſides being contiguous, they lifted no lefs- 
than fifteen pounds, one penny-weight and an 
half, before they ſeparated: So that, in this caſe, 
the fingle N Ker WN times its 

own * a 
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. When the inner Stocking was drawn out, 
* applied to the outſide of the other, they 
lifted one pound and three quarters; that is, 
between ten and eleven times the weight of 
the white Stocking. | 

It is not my deſign to draw any concluſions 
from theſe Experiments, and much leſs to 
determine how far electrical Cohefion may 
ſerve, as a principle, to account for many 
remarkable appearances in nature. I relate the 
Experiments I have been witneſs to by way of 
ſupplement to Mr. Symmer's third Paper ; and 
I conſider the reſult of them, only, as a farther 
proof of the ſurpriſing degree to which a power 
in Electricity, which had not before been at- 
tended to, may be carried, in even the lighteſt 
ſubſtances, thoſe of white and of black Silk. 
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In farther Confirmation of the powerful Agency 
of the Electrical Fluid, if any farther Proof 
can be required, I will add a Letter from 
another very ingenious Author, tending to „ 
prove not only the Univerſality of the Elec- ' 
trical Fluid, but the ſame Electricity of the . 
Human Body, and that of the Cloaths we 
wear :—And as a variety of paſſages of the 
former are analogous to many contained in 
the latter, I ſhall inſert them in this Place. 


Theſe ExyzRIMENTS are entitled, 
Singular Erxzcrs of ELECTRICITY, 
By P. BRIDONE, F. R S. 


Which he introduces with Remarks on Vege- 
| tation, as follows. | 


0 F all the reaſons aſſigned for the won- 
5 derful Vegetation that is performed in 
different parts of the world, there is in fact 
none that contributes ſo much towards it, as a 
conſtant Electrical State of the Air. From a 4 
variety of Experiments it has been found, that | 
an increaſe of the Electrical Matter increaſes 1 
the progreſs of all Vegetation. It probably acts fr 
there in the ſame manner as on the Animal 44 


Body; the Circulation we know is performed : lf 
quicker ; and the juices are driven through the A 
imall veſſels with more eaſe and celerity. This if 
has often been proved from the immediatg | 


Ec 2 removal 1 
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removal of Obſtructions by Electricity; and 
probably the rubbing with dry and warm flan- 
nel, eſteemed fo efficacious in theſe caſes, is 
doing nothing more than exciting a greater 
degree of Electricity in the part; but it has 
likewiſe been demonſtrated, by the common 
Experiment of making water drop through a a 
ſmall capillary Syphon, which the moment it 
is electrified runs in a full ſtream. I have, 
indeed, very little doubt, that the fertility, of 
our Seaſons depends as much on this quality in 
the Air, as either on its heat or moiſture. 

Electricity will probably ſoon be conſidered 
as the great vivifying Principle of Nature, by 
which ſhe carries on moſt of her Operations. 
It is a fifth Element, perfectly diſtin, and 
of a ſuperior nature to the other four, which 
only compoſe the corporeal parts of matter: 
But this ſubtile and active fluid is a kind of Soul 
that pervades and quickens every particle of it. 
When an equal quantity of this is diffuſed thro 
the Air, and over the face of the Earth, every 
thing continues calm and quiet; but if, by any 
accident, one part of matter has acquired a 
greater quantity than another, the moſt dread- 
ful conſequences often enſue before the equili- 

brium can be reſtored. Nature ſeems to 
fall into convulfions, and many of her works 
are deſtroyed. —— All the great Phenomena 
are produced; Thunder, Lightning, Earth- 
quakes, and Whirlwinds: For, I believe, there 
is little doubt, that all theſe often l 
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this ſole cauſe. And again, if we look down 


from the ſublime of Nature to its minutiz, we. 
ſhall ſtill find the ſame Power acting, though 
perhaps in leſs legible Characters; for as the 


knowledge of its operations is as yet in its in- 


17 8 5 they are generally miſunderſtood, or 


aſcribed to ſome other cauſe. However, I ae 
no doubt, that in proceſs of time theſe will be 


properly inveſtigated; when Mankind will 
wonder how much they have been in the dark. 


It will then poſſibly be found, that what we 


call ſenſibility of nerves, and many of thoſe 
diſeaſes that the Faculty have as yet only in- 


vented names for, are owing to the Body's be- 


ing poſſeſſed of too large or too ſmall a quan- 
tity of the ſubtile and active Fluid; that very 


Fluid perhaps, which is the vehicle of all our 


Feelings; and which they have fo long ſearched 
kor in vain in the nerves: For I have ſome- 
times been led to think, that this Senſe was 
nothing elſe than a ſlighter kind of electric effect 
to which the nerves ſerve as Condufors; and 
that it is by the rapid Circulation of this pene- 
1 and animating Fire that our ſenſations 
re performed. We all know, that in damp. 


44s 


ad hazy weather, and when it ſeems to be 
blunted and abſorbed by humidity; When its 
activity is loſt, and little or none of it can be 
collected, we ever find our ſpirits more languid, 

and our ſenſibility leſs acute: When therefore 
the Air ſeems totally deprived of it, the whole 
n is unſtrung, and the nerves ſeem to * 

bo 
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both their tenfion and elaſticity, till the north 


or weſt wind awakens the activity of this ani- 
mating power, which ſoon reſtores the tone, 


and enlivens all nature, which ſeemed to droop 


and languiſh during its abſence. . 
It is likewiſe well known, that there have 
been inſtances of the human Body becoming 


electric without the mediation of any electric 


ſubſtance, and even emitting ſparks of fire with 


a difagreeable ſenſation, and an extreme degree 


of nervous ſenſibility. 


About ſeven or eight years ago, a Lady in 


Switzerland was affected in this manner, but I 
was not able to learn all the particulars of her 
caſe : however, ſeveral Swiſs Gentlemen have 
confirmed to me the truth of the ſtory. — | 
She was uncommonly ſuſceptible of every 
change of weather, and had her electrical feel- 
ings 3 in a clear day, or during the 
paſſage of thunder clouds, when the Air is 
known to be replete with that fluid. Her diſ- 
eaſe, like all others which the Doctors can 


make nothing of, was decided to be a nervous 


one; for the real fignification of theſe words I 
take to be only, that the Phyſician does not 


underſtand what it is. 8 


Two Gentlemen of e had a ſhort Ex- 
erience of the ſame ſort of complaint, thou 

| „and young Mr. Jalabrrt, when tra- 

vellmg over one of the high Alps, were caught 

amongſt thunder clouds; and to their utter 
| ; aſtoniſh- 


— 
-, 
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aſtoniſhment, found their Bodies ſo full of electri- 
cal Fire, that ſpontaneous flaſhes darted from 
their Fingers with a crackling noiſe, and the ſame 
kind of ſenſation, as when ſtrongly eleQrified 
by Art. —— This was communicated by Mr. 
2 to the Academy of Sciences at Paris, 
think, in the Year 1763; and you will find 
it recorded in their Memoirs. 

It ſeems pretty evident, I think, that theſe 
feelings were owing to the Bodies being poſ- 
ſeſſed of too great a ſhare of electric Fire. This 
is a very uncommon caſe; but I do not think 
it at all improbable, that many of our invalids, 
particularly the hypochondriac People, and 
thoſe we call Malades Imagmares, owe their 
diſagreeable feelings to the oppoſite cauſe, or 
the Bodies being poſſeſſed of too ſmall a quan- 
tity of this Fire, for we find that a diminution 
of it in the Air ſeldom fails to increaſe theſe 
feelings, and vice verſd. 

Perhaps it might be of ſervice to theſe Peo- 
ple to wear ſome electric ſubſtance next their 
Skin, to defend the Nerves and Fibres from 

„or non- electric Air. _—— I would pro- 
poſe a Waiſtcoat of the fineſt Flannel, which 
ſhould be kept perfectly clean and dry; for 
the effluvia of the Body, in caſe of any violent 
_ perſpiration will ſoon deſtroy the electric qua- 
lity: This ſhould be immediately covered by 
another of the ſame ſize of Silk, but without 
being ſewed together. The Animal heat, and 

the friction that exerciſe muſt occaſion wn oe 
OO at EY eſe 
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theſe two ſubſtances, produce 


tricity; and would form a kind - of; + N. 
Atmoſphere around the Body, that might. 


poſſibly be one of the beſt neee againſt 


the Effects of damps. | 
As for our Swiſs Lady, I have little. 3 


chat her complaints were owing in great part, 


perhaps entirely, to her dreſs; and that a very 


ſmall alteration, almoſt in part of it, would 
effectually have cured her. A Lady who has 
her Head ſurrounded with a — and 
her Hair ſtuck full of metal Pins, and who at 
the ſame time ſtands upon dry Silk, is to all 


intents and purpoſes an electrical Conductor 
inſulated, and prepared for collecting the Fire 


from the Atmoſphere: And it is not at all ſur- 


priſing, that during thunder ſtorms, or when 
the Air is extremely replete with electrical 
matter, ſhe ſhould emit ſparks, and exhibit 
other appearances of Electricity. I imagine 
a very trifling change of dreſs, which from the 
conſtant verſatility of their modes may ſome. 
day take place, would render this Lady's diſeaſe | 
ether epidemical amongſt the = 9 
let the ſoles of their Shoes be made of an 
tric ſubſtance, and let the Wires of their Capk 
and Pins of their hair be ſomewhat lengthened : 
and pointed outwards ; and I think there is 
little doubt that they will often find themſelves 
in an electrical ſtate: But indeed, if they 
only wear filk, or even worſted Stockings, it 


an Dometimes prove ſufficient for 4 n 
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often inſulated Electrometers as perfectly by 
placing them on a piece of dry Silk or Flannel, 
as on Glaſs. 5 . bl on 

How little do our Ladies imagine, whert 
they ſurround their heads with Wire, the moſt 
powerful of all Conductors ; and at the ſame 
time wear Stockings, Shoes and Gowns of Silk, 
one of the molt powerful repellents ; that they 
prepare their Bodies in the ſame manner, and 
according to the ſame Principles as Electricians 
prepare their Conductors for attracting the Fire 
of Lightning! If they cannot be brought to 
relinquiſh their wire Caps and their Pins, might 
they not fall upon ſome ſuch preſervative as 
thoſe which of late years have been applied to 
Objects of much leſs conſequence? _. 
- Suppoſe that every Lady ſhould provide her- 
{elf with a ſmall chain or wire, to be hooked 
on at pleaſure during thundef ſtorms. This 
ſhould paſs from her Cap over the thickeſt park 
of her hair, which will prevent the fire from 
being communjcated to her head, and ſo down 
to the ground. It is plain that this will a& 
in the ſame manner as the Conductors on the 
top of Steeples, which from the metal Spites 
that are commonly placed there, analogous to 
the pins and wires, were fo liable to acciderits; 
You may laugh at all this, but I aſſure you. I 
never was more ſerious in my life. A very 
amiable Lady of my acquaintance, Mrs. Douglas 
of Kelſo, had almoſt loſt her Life by one of 
thoſe Caps mounted on wire. She was ſtand- 


vent off from the wires of the Cap to the wall, 


fre to iſſue from it. This made him think of a 

| 3 without bee ng 
pparatus, . To this 46 he a 

young e to r 


| gave many finatt ſhocks 40, al d. Serge A 
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ing at an open Windo during a 7 
ſtorm : The . — — biy.the- 
wire, and the Cap was burnt to aſhes; happily 

her hair was in its natural ſtate, without 
der, pomatum, or pins, and prevented the Ga 
from being conducted to her head; forias ſhe 
felt no kind of ſhock, it is probable that it 


cloſe to which ſhe then ſtood. If it had 2 
any Conductor to carry it to her Head or 
in all probability ſhe muſt _ been killed;— 
A good ſtrong head of hair, if it is kept per- 
fectly clean and dry, is probably one of the beſt. 
preſervatives again the fire of lightning. But 
ſo ſoon as it is ſtuffed full of powder and poma - 
tum, and bound together with pins, the repell- 
ent force is loſt, and it becomes a Conductor 
(4) We have it ever in our power to. be 


bcc 
(a) Since the wrifing of this, the Author has made. * 
E. on the Electricity of Hair, which tend ſtill to 
convince him yet more of the truth of what he has advanced, 
A Lady had {told him, that on cortdhing her 2 
23 in the dark, ſhe had fometimes_obſcrved fp 


Hair, who was fitti ana Chair before Ralle 


— — bk ed to fd her wha Body ee 


e 9 ſparks pe fire againſt eve object that 
atr was extremely Aedbstent, and 


. i at a very great — "Ho charged — 
Conductor from it with great eaſe; and in the ſpice of a few 
minules collected as much fire immediately from the Hair, 
ks tb kindle common fpirits ; and by mans 7of a mall phil, 
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making Experiments in Electriètty. And al- 
thongh this fluid is the molt s and active 
of (any: that we know; we can command it on 
alboccafions auI am now fo aceuſtomed to 
ita operations, that I ſeldom eomb my hair, or 
pull off à ſtocking, without obſerving them 
undan ſome furm or other. How ſurpriſing is 
it then, that Mankind ſhould have lived and 


hraathed in it for ſo many thouſand years, n 


ant almoſt ever ſu —— 
Before I: conolude my Obſervations on the 


preſent Subject, I cannot he * — 
Satisfaction and be. 


great 
Thought of being gotten into the Track — 


— 2 This made me think 
yet much greater Pleaſure and Happineſs, 
that muſt follow from an everlaſting Succeſſion 
of ſuch pleaſing 
to my Mind a periodical Paper that I had for- 


ty read, entitled the Free Enquirer, wheres 


in the Author attempted to diſplay the future 


Happineſs of intellectual Beings. "The Conjec- 
tures.of that Writer on the ſame: head afforded 


fucks a variety of pleaſing Ideas of Knowledge 


and Happineſs. in a future State, that it pre- 


vailed with me to treat my Reader with it, c- 
it would afford him the n pleafant 
Repaſt that it did to me. TY 9 t —— 


head of hair, where no'powder 
— — 
. for May, 171 P» 250. 
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Ideas. Theſe Thoughts brought 
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- KNOWLEDGE” P the Charatteriftic whereby 
pe are diſti d from the Brute Creation. | 
And although we are told by the:wiſeft Man, | 

£16) chat he who increaſeth Knowledge intreaſeth a 
Sorrow; yet we are not to infer from thence : 

; 1 Science is an object unworthy of our 2 

- purſuit, but only that our higheſt intellec-⸗ WJ - 

tual Acquirements in this World are partial U 

- and unſatisfying; and that after dur moſt - 

aſſiduous Application we ſhall find, to our 

Sorrow, that although we may have learned 

much, yet many more things ſtill remain, 

- which cannot be fathom'd by the ſnhort line 
of human Underſtanding. However, it muſt 

bo allow'd, that Knowledge is productive 

of a proportionable degree of Pleaſure, and 
an uninterrupted ſucceſſion of it would be the 
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| er, more agreeable; than to 
g eonſider the deal riſe and improvement of 
. the human Species. At firſt they are Infants, 
; weak and helpleſs, with no a 0e of any +: 
8 rational or moral Powers; and were a perfect Hs 
- Stranger to the Race, and to our World, to 
1 - obſerve them then, it would appear very un- 
4 '| likety-ro him, if not im le; the d Br 
? dme to be the Creatures they afterwards! are. 


9 e Babes they riſe to Childhood; from 
ee to Tony: and vY the while their »-: 
| rt Facul 
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Faculties inſefiſibly oped, heir; FOE TOY 

_ themſelves; they land Habit and; Experience, 
till at! lengih theyoare>fitted; for, anch arrive at 
Nia here theit intellectual . 
OQapacities ſhow thęmſelves in their full ſtrength, 
act ſeope and opportunities are given for the 
. 1 improvement of them. Aſter this, 
p:by. means of the probation and diſeipline 

bog, Life, their Characters are formed to Virtue; 
and when the moral Principle is raiſed to its 
due ſtate pf influence, and the requiſite temper 
and preparations for a higher ſtate of Being and 

_ Blifs are acquired; they are taken from hence; 
they drop their preſent frailties and imperfec- 

4; — they exchange Earth for, Heaven, and 
riſe from the Rank of Men to that ;of Angels. 
Alt is very natural to reflect here, on the 
Wiſdom and Goodneſs. of God, in capling our 
Exiſtence to be thus progreflive;;z in making 
one ſtage of our Being a preparation fon ano- 
ther; and not introdueing: us into any larger 


. Spheres of Action and Enjoyment, — * 


are in a proper manner qualiſied for thgam- 
ase what I have chiefly in viey 


(ax take notice, that our been 
1 3 with this Life; that our next 


-- vance- will not be our — ne my 


-:; that moſt probably, we ſhall always be, in a 
bir Dock ger of Being, and —— It 
ſerms. quite unreaſonable to ſuppoſe, that goed 


kh. Men will hereafter. get to a point, | 
which they cannot 8951 or that a period can 


s ever 
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ever arrive, when an entire 


— mono — 


mprove — and 1 8 
Perfection, ean ie — YA ? 
pefecive, of our Exifterice is s prog 

a preſumption that it may 

Seal ——— /E ev 
fach, that it appears capable of arc. 5 
to which we can ſet no bounds. It may haye 
various Faculties, now latent, which in another 
World are to appear, and innumerable Powers, 
Sources and Capacities of Pleaſure, which here- 


win be put 15 


after, in their proper fucceffive periods, will be 
for ever ſpringing forth, and exerting chem 


felves : And who knows what degrees of Bliſs. 
the unfolding of one OT Sent; 
What additional Dignity, full ſeope for the ex- 
ertion of one nem Power may give us, and 
what Laws and Scenes of Nature, now incon- 

cetvable to us, one ſuperadded Senſe may diſ- 
cover to us ? There may be alſo innumerabie ; 
Ri 


endlefs progrefſion, the other in Glory ; op 


view-and"comemplation of which we n 


d with. —— Th 


; — 0 
in — Truth, and Being ; thie i Sede 


of ae, the poſible Oje& ef vor Minds; 
von "nr 


and Diſtricts of this Univerſe, each of 9 
them ſurpaſſing unſpeakably, and through an 
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iate 1 in, and for eternal advances. 
poſe, therefore, 8 

We e fact; and it will be evident, that it id 
45108 nothing, to affirm that a time muſt 
come, when there will be a greater difference 
between what we ſhall. be then, and what we. 
are now, than between the firſt Archangel, and 
the meaneſt Reptile; when, to take in, and 
ſurvey this whole Globe, or even Syſtem, will 

perhaps be no more to us, than it is now to ob- 
Fs bat paſſes in the ſame Room with us. 
There would appear nothing incredible in this, 
if Perſons would but conſider, that by going 
on to improve; let it be ever ſo ſlowly, 
infinite Ages, we muſt make more, — 
Acquiſitions, and come to degrees o 
Knowledge, Goodneſs, Wiſdom, Power, ; and |: 
Petfoiion, than any which it is now poſſible 
for us to aſſigu or imagine; that this Eartli,:- 
nay probably this whole viſible frame f dun 
and Stars, compated with the i of the 
Creation, is but a point, and that 1 
beats any prop on to what is infinite 

From . thus viewing things forwatds, and ©: 
conſidering, the the _ future. —— of reaſonable: 
Beings, I cannot help taking occaſion to turn 
my Thoughts backwards, and obſerving that 
there mult ot Wo exiſt Beings who were 


the 


(2 
the firſt FroduQiunsof the:Divige Power; that 
the time which has intecyened'fince cheſe re- 
ceived their Exiſtence (though it ſhenld be 
allowed impoſſible to be propetly Infinite) yet 
is in all probability Indefinite; that thro 
this whole immeaſurable length of neee 
they have been growing and improving, an 
conſequently muſt ere now be arrived at — 
grees of Intelligence, Dignity, and Excellence, 
that are above all human Conception. For 
my part, I am well convinced, that even after 
our utmoſt endeavours to the contrary, we are 
to entertain much too low Ideas of the 8yſ- 
tem of the Creation, and the poſſible, nay actu- 
al, Dignity and Grandeur of intellectual Beings. 
It muſt not, be forgot, however, that how highly 
ſoever we conceive of reaſonable Creatures, and 
whatever degrees of Superiority and 3 
we believe they may poſſeſs; yet they are, and 


(after the f Improvement of — 
Ages) muſt ever continue, all equally depend- 
tric, the and inferior to the Creator; all 

g) equally: po rey compared 

A and at the ſame, that is an infinite, 
diſtance n original, — 'ablolues: Per- 


ſpeakin 


en 25 2417 42) 


But to return to the Conbemplation of our 
own Natures and Hopes; upon any notiam of 


the future ſtate, it muſt . _ that we 
ormin 


are now as incapable of 
of what we are to be, in it, as a Child in the 


Wag 2 forming an Idea of State, Employ- 


Jn 


any Ae 
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ment, and Happineſi, 'of a grown Man. Bet 


uke in e Comideration that we are to be al- 
ways improving, and it will appear, that, in no 


le future. period of our Exiſtenee, We 
de able to conceive what we: are further 
to be, In the periods nd that. 

- Here I. fad e poi e ef 
myſelf To be cternally aſcending in the 
Scale of Being | How high then ſhalt we at laſt 
reach! And, though always happy to the ut- 
moſt extent of our Wiſhes, yet not to be able 
to imagine, in any part of our future 3 
how much more happy, great, and good, we 
are to be! What a Proſpect is wf N= vaſt} 
How aftonithing ! 

Theſe obſervations naturally give Geenen 
w. 88 1ft, Whether it is credible, that 
ge, who can thus extend their Views and 

— t Eternity, and are capable of 
ſuch a Progress, ſhould be deſigned for a low, 
momentary Exiſtence here; ſhould all periſh 
in the firſt ſtep of their ; and after juſt. 
ſhewing Cans to the World, and being 
curſt wah the Idea and With . 
ſink imo Oblivion and Annihilation ? 

In the next place, how can we lufficiently 


Being; Ain in ſuch a Rank amongſt 
his Creatures, and . before us ſuch a 


? 1h 
8 Por ence Dignivy: 


nn ee when thus conſidered? 
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What reaſon have Mankind to reverence them- 
ſelves ? And how proper and im portant Objects 


are they of that extraordinary Kiepe and 


Apparatus to fave them, which Chriſtianity 
reveals ? Every Particle of Matter in the Uni- 
verſe is continually acted upon by the Deity; 
but one human Mind, with ſuch Capacities. as 
have been repreſented, is infinitely ſuperior in 
value to the whole material Univerſe; and t 
ruin of it, of infinitely greater Conſequence. | 
Again ; how dreadful a thing is Vice, Stk 
ruins ſuch noble Beings, indiſpoſes them for the 
Happineſs of their Natures, and bereaves them 
of all their high and infinite Hopes ? It is un- 
doubted, that Viftue and Righteouſneſs are, 
and muſt be, the only Qualifications for Bliſs, 


under the Government of a Righteous Being. 

J am ſure no wiſe Perſon will Night this Ob- 
ſervation. For though the probability were 
ſuppoſed greatly againſt its being true; ny. 


the preſumption were ever ſo ſmall for 


reality of ſuch a State of ever growing "Bliſs as 
I have deſcribed, which Vice in any degree 
endangers. the Loſs of; it would ſtill, demon- 
ſtrably, be the extreme of Madneſs not to reſign 
all for the ſake of it, and not with the greateſt 


Anxiety to avoid what may, any way, tend to 


diminiſh our Chance for it. 
+ Finally ;. ſuch Reflections as thoſe above 
5 made, ſhould, ſurely, raiſe us above this World, 
and leſſen our Attachment to it. How fad is it 
to ſee the Heirs of ſuch Hopes ee in 
— Ee 
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the Mie, and revelling with Brutes!/ How un- 


natural for Minds which the whole: World 


cannot. buy, that can take in the Univerſe, and 
were born for Eternity, to contract their Wiſh- 
es and Regards to a point, and an inſtant! 
We are to outlive the Sun and the Moon. 
What an Elevation and Dignity ſhould the 
View of this give to our Behaviour? How 
ſhould the unbounded Proſpe& looſen us from 
the Earth, and give Wings to our Minds 

How ſhould we trample on the Tinſel of Lite, 
and anxiouſly avoid every thing unbecoming our 
vaſt Expectations ! What can we think of thoſe 

eling Souls who forget their higher Coun- 

try; who diſgrace their heavenly Original; 

who can contentedly look forward to Annihila- 
tion; whoſe Ambition riſes no higher than the 

preſent State; and who abandon the common 
and rational Hope of Mankind concerning a 
future Immortality? Theſe renounce the noble 
Principles and Aims of all that are worthy to 


be reckoned. Men, and ſhould indeed be looked 
upon as betrayers of their Intereſts, as Traitors 
to the Species, as Fugitives from the Rank and 
Station, the Dignity and Privileges of reaſonable 


Beings; and ought to be treated with ſuitable 
Scorn and Contempt. * 
To conclude : Human Life conſidered in it- 


ſelf, and compared with our whole duration, 


and unlimited Capacities and Hopes, is indeed 


ſo little and low a Thing, that it ſcarcely de- 
 {cryes the Name of Exiſtence ; and it is abſo- 
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Svcs Wiſh, or Thought of a well inforin 1 


reflect a moment on the vaſt 


— and prom or * 

for what comes after it. Its ALS: 

Power, and all that is commonly courted and 
fued by unthinking Mortals,' are un 


Mind, or of one who believes, or but ſu 
it poſſible, that he is to live for ever. 


And here I cannot but remark with vomeern, 


that notwithſtanding we a 


fuch a bliffyl ſucoeſſion of future tranirendeim 
Knowledge, yet ſo long as we remain ini this 
Life, we are too apt to be wedded, as it 'were, 
to ſenſual Plrafures, and to have but little reliſh 
for antelle tual Enjoyments. Nut furely if WE 
between them, how unſatisfactory the 
fruition of the former is, and how ſhort — 


duration; —— of the latter are te- 


Og 

gradual 
— 3 Wieland 
make ſo abſurd a Choice as A 
ence to thoſe which are leaſt ed 2091 
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Shall canclade this Supplement with 
obſerving, that as there is but one 
true Religion, ſo neither is there more 
than one true Philoſophy. Truth be- 
9 1 25 uniform and conſiſtent wich itſelf. | 
0 It is i as the Rev. and learned 
Ar, Fomes in his Firſt Principles on Natural 
Philoſophy religi obſerves, that true Re- 

Pen * mn be at. va. 

f na- 

« tural Faulass phy. was alſo the Author of 
44 Divine Revelation; and g is nat divided 
«+ Againſt Himſelf. 

True Philoſophy. e to Gorman! Pro- 
feflors, is founded. on an univerſal Vacuum and 
a mutual Attraction of the parts of Matter in 
order to account for their mutual tendeucy - 
wards geach other; but tance the omman 
elaſtic ſubtile Medium or ther is Audover d 
to exiſt ; from the effects of which, clectrical 
Philoſophers can produce undenidble Evidence 
to prove, thatnitead. of an abſolute Vacuum 
and a mutual Attraction to:cauſe ſuch tendency, 
an abſolute Plenum exiſts and an impelling 


force: Since therefore one of them only can 
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be.true, they humbl ly meg (hat. 19, er r to 
decide the grand point, a ſtrict ſcrutiny may be 
made into the merits of bot hich 
once done, Philoſophers. will no longer ha 
between two ſuch different 215 con radictory 
Opinions ; but we ſhall then go hand ip hoy ' 
and proceed in our phyſical Reſearches i 
Perſpicuity and Pleaſure. — As ſuch a 
examination can injure neither Party, tis. pre- 
ſumed no impartial Enquirers can reaſonably 
reje& the Propoſal ; and the motive which can 
nt ſuch a ſtrict examination muſt avout 
ſtrong ly of invincible prejudice. 
"Ugick ſuch a deciſive thethod be purſued, 
and} electrical Philoſophy be throughly examin- 
ed, as propoſed, the current Philoſophy muſt 
neceſſarily remain where Sir ue Newton left 
it, which, as he informs us in the Preface to 
his Principia, was then in an intricate ſtate, 
and that Philoſophers attempted the ſearch of 
Nature in vain a/; intimating alſo at the fame 
time, that the 'receiv'd Philoſophy was nat 4 
true one. And they ſeem not yet much more 
inclined to attempt the ſearch of Nature upon 
any other plan than that which they have ſo 
long and fo unſucceſsfully. purſued ; 2: not 
any beſides a few eletttical Philoſophers at 
rempe to explain.it, at the — — on 2 other 
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9 65 — Philoſophers are certain 00 it FOLD | 


wer of Philoſophers to attempt the ſcarch” of Nature 
A arr before a more elaſtic ſubtile M. um. was di- 
—— to them than that of the common Air. 
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Principle, notwithſtanding the length of time 
the electrical ſubtile Medium Has Been diſcos 
ver d; and Ot intimate familiarity: with ĩt by 
means of the numberleſs Experiments which 
have heen made upon it; and yet we ſeem al- 
moſt as much unacquainted with it as ever; 
K into what Company we will, if Electri- 
city happens to be the Topic of Converſation, 
nothing is more common than to hear Men 
eßtelliog che greateſt Admiration concerning 
it, aſking us, What can it be! Whence does it 
proceed, and how do you account for that ſur- 
priſing Power and Force which we behold in 
moſt of the Experiments? And what is very 
remarkable, not only common People thus in- 
terrogate, but the learned and ſagacious. | 


Electrical Philoſophers: ſolve thoſe formida- 


ble Difficulties by Principles previoufly proved; 
i. e. that the electrical Fluid is an univerſal Fire 
in the form of an extremely fine and pure elat- 


tic Air. That all Nature is neceſſarily replete 


_ withit, inſomuch that an abſolute Plenum of it 
becomes the natural Conſequence. That by 
means of its force and action, all the abſtruſe 
Phenomena exhibited in the Experiments are 
ſolyd. They moreover produce undeniable 


Evidence to ptove that this elaſtic Fire acts un 


all other Bodies with an impelling force. 
But in order to render this method of Rea- 


Toning yet more ſatisfactory, I muſt ſubjoin the 


ſix fundamental Articles contained in my Effays, 


p. A2, that the Readets of the preſent Work 
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legs formed an unter] Saber Fin 
Air, . y 
ſubtilty, and rarity z and Ay we, o Je 
ſubtile claſtic Fluid. . O 
Secondly. That the whole Univer is replete 
with it ; for otherwiſe a Fluid ſo 4 0 
tile and claftic would be perpetually 
il A parts 'were equally Fold 2nd 
ther the whole, nor its arts, could rotibats 
endued with _ „ which was 
at fuſt f poſed, and at prefent pears to be. 
Tisch. That this Ether or fine Air is 


univerſal, „ ſpaces, but in 


the minuteſt vacuities of the Ln r 
Bodies, by reaſon of its being 


inn Lande fred Particies tua that thoſe of groſs 
Matter, which renders it capable of 
Five hare: 


the ſmalleſt Pores and Interſtices « 

eſt and cloſeſt Sabſtances. TYP | 
Fourthiy. Since the arts is cost with . 

property of tranſpiration or of breathing forth 


the moſt volatile parts of it to 2 Confi 
height from its ſurface ; thoſe Effluvia become 
blended;  incory porated, and moſt” intimately 
mixed with Particles of the ubiyeriat” po 
Ather or primary Ait, and by that means dn 
ftitate a ſecondary Air 74), of atrial Fluid, and 
the only one that could (till now) be proved: to 
exiſt. (a) Atmoſphere Fifthly. 
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| from the #laſiicity of ts Fer- 
an Intumeſcence, a felling of 
roperty and conſtant endeavour of 
2] g their Livin to greater Dimenſions : 
amet he and conſequently all maſſes com- 
poled of ſuch elaſtic Particles mutually repel, 
Arth and Laftly. That this univerſal Air, 
although inviſible, is nevertheleſs true and real 
Fire in the ſtricteſt ſenſe of the word, and en- 
N the utmoſt er oP | _ 

ſe Articles were at as a 
Theory: ahly, and having 855 
years paſt been ſtrictly and y examined, 
oat the leaſt degree of prejudice by the 
Author, who cannot find any reaſon to alter 
his Sentiments ; 'tis therefore preſumed they 


are_ juſtly founded\ and may be fach carried - 


into Pracuce.. 
What I mean by Theory and Practice i is, 


char having been verſed in 4 Theory for ſeven 
fs, it mult chen be high ke" $5 EN 
the Praxis: that i, after having 

analytical method a ſufficient length of time, 
we may fairly procecd to the Fyathetical, 3..Yiz- 


wem then reaſon. a priori, 
mg es ee Nass d Gen mp 


; reſearches. The grand 5 ofis 
L 7 Cartes being founded entirely EY: 7 


| 1 be 8 3 cauſe 
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N | . 7 * 


for ſeven or cight 


; Ale that method of reafoning in their 


Spyro. mee; 


DSI ae warce, 
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oy Before the Diſcoveries that have been 
made by means of the electrical Apparatus, 


we had no other ſafe way of advahcing-than by 


reaſoning @ poſteriori ; there was then no Stier 
method to inveſtigate the Cauſe: Whereas the 
means which are afforded us from'E! i 
* discover d it, we may now lee, 55 


1 


þ {pd Obſervation on Des Carter in dicks 
lar ſeems indeed to be juſt ; as his Syſtem was 


very, exceptionable on that account, it being 
merely arbitrary, and without any proper foun- 
dation for its ſupport. . 

B. What have the electtical Philoſophers 
that is remarkably ſubſtantial and unexception- 
able whereon to found their method of reaſon- 
ing @ priori? 


A. That which no Age before was , ever in 


poſſeſſion of, viz. the firſt Mover among ſecon- 


dary Cauſes is now realized and become cleatly 


known to us as a permanent erin ef under 


the form of pure Fire. 


N. B. I have been the more explicit on this | 


ſubject, in order to ſhew that there was no 
other than that backward way of proceeding 
in our phyſical reſearches with ſucceſs, before 
Fire, that firſt mechanical ent was ga 
1 N 

A Glimpſe of chis nn epi in 
Bodies was diſcover d by means of the pneu- 


matic Engine, and afterwards clearly. confirm d 


4 and 


* n 8 
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4 TT WA ere Tal? — 8 is the 


grand at heck as. ſo amaz d. Mankin 
and which is found capable of ſolvin 8 all thoſe 


5323 re Difficul ties. 


very Spectator of the Experiments plainly 


diſegyer it to be true Fire; but the electrical 


Philoſophers, by means of an indefatigable and 


ſtrict. Examination of it for a ſeries of years 
paſt, haye at length found it to be an univerſal 


Fire in the ſtricteſt ſenſe, not only in the pores 
of all groſs Bodies, but canlequantly/? in all ; 
and open ſpaces. 10 


In a word, if the current Philoſophers: "can: ; 


ſupport their doctrine of an univerſal Vacuum 
and an attracting Force in a more rational and 
fatisfactory manner, electrical Philoſophers 
will not only publickly acknowledge their 


miſtake, but will think themſelves highly in- 


debted for the means of their conviction. But 


on the other hand, if the doctrine of an electri- 
cal Plenum cannot be refuted and fairly ſet 
aſide, they appeal to all the judicious and im- 
partial Enquirers after Trath, whether that be 


not a ſtrong preſumption in —_ bs „that 


n nen wal We Wert adi 
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ov may pr 
F never —— any any; Repiy 80 the 

Animadverſions — the apy. 
to them: My Reaſon for 10 — —_ Fare 
deſigned to haye troubled myſelf, nor the Pub- 
ke with any more of their impertinent Ca; 
but their Abimadverſions on my — 
Eſſays were of too inſolent and N 
fare do be paſſed by nundticed. N 


B. I cannot ſay 1 remember it, d 


fore plealp 10. proc ed. 
A. ee Linforard 
thoſe Writers, that as I had then gone through 


their Animadverſions in the — ay 
at the beginning of it, I ſhould take leave of 
them at that time, and unleſs they would con- 
ſent to carry on the ſame kind of Correſp' 
ence by the channel of their monthly Pa 
 Hould' take a final leave, fince * 
vious to every one how dete hin 
it was to write and publith/ a Pumphilet or a 
Letter every time they might think propet to 
"raiſe an olyeRign, 8 Bat a: they { ſhould re- 


* 7 98 7 180 


n 3227 a 
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— 
(a)] Every Author is very e le of the. ble and 
aer FS be, A. ol the Expence tion 5 5 
ance from the Preſs; and eben after that he may juſtly deſpair 
vn 0 any {mall thing becomin 5 Yery ublic: Thoſe * xiters, 245 
| ow” of theſe things, and i Thad] inform'd them 4 


wh OT] | ply 


67 


1 ——— 
— 


| — if pmoceed; 
0 * oy Fr rh and at 2 ſame and affirming Or 
>Truth;:the ; notorious Falſhoods, as will evidently 1 


ee A FRID 5 N n hunky, 
Des Keel | ty, tha 125 not nne ith 


=P thy 1 pb e 
weh 


ift off i de houg the Arg 
derte. if they had that ſincefe r 
= Science, which ey frequently expre 


ment ; : 


they Eculd have no juſt reaſon to reject the 


Propoſal of carrying on ſuch a Correſpondence 
in the manner above mentioned. | 4 
a By thus continu uing an amicable commun 


cation of Sentiments on the ſubject of BleQri- 
city, ſomething acceptable might be reaſonably 


We may then, if neceſſary, reſume 
the fame things. For although I am entirely 
convinced. as to the repulſive 1 yet the 
word Attraction could ne as I then thought, 


be wholly diſuſed, particularly, * when I confi- 
der'd the accumulation on. the glaſs Tube or = 
Globe, or in the electrical Phial, as alſo, how 
light bodies are moved with--ſuch rapidity: 


the, body electriſied, without fuppos 
kind of Atzraction ei. II thoſe, aud 


a , houſd, fa chile Reaſons, Ale 21 leave —_ . 
mi wh paſe they could ſay whatever they pleaſed weny they 


oh are ſuch” _— Reaſons that will ever 
e. from n any controverſy in their 
ing 


Pear, — e FT 


ban i e ne plainly appear 5 ty Obſervations at that 


rmritſhe Den hat my ficient to enable-me 


& ade for that force, which is now — deduci ble 
ftom the doctrine of falling bodies, namely, an. nw "and 
; The” MPELLING "Force . | 


Fro- 


d 


Mike 
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Problems e can * latiskadtorily⸗ ſolw d we may 
hope in time, by means of loch 4 Corteſ 1 rae 
ence to arrive at ſo much perfection, as t 

tempt a true Theory, or regular dyſtem of that 
myſterious Science, and to ſee Electricit) eſta- 


bliſhed on as firm a foundation as Ew other 


Science can claim. | * MEMO. 
ö |; _—_— I; 111 34 A 


Animadver ons of ibe Müondlliy R 5 
'vIgEweRs on that printed Letter: See | 


_ the Appendix to their 26th Vol. p. 5 02. 

Review. « 'We little thou 7 I f y 2 at 
Reviewers, to have heard from Mr. Les 
* again, on this ſubject, after what paſſed be- 


« tween, us in a former Review; much. leſe 


« that he ſhould complain of our Severity, 


« when, he was himſelf, in ſo en a 8 | 


* the A 
A. Wi 
gin with when 55 2 me wich oY; the 
Aggreſſor? and the reaſon. that they give for 
it is as uncommon; viz. that there are Men as 
« well as Arguments that are unanſwerable; 
and-it appears lain to them, that I deferye, a 
place among the former. 
B. There are but few who will ſuppoſe that 


gprefſor. ” 


f#$.@a + ets 


you were the Aggreſſor, unleſs they had Thewn . 


wherein: What did you ſay in r ee | 
that they could —_— ſo as to make you. the 
bas r pm dane 7 WS yr 
'A. 


d at- 


Fe 6²⁰f— 


A. I — ercept bebt. . 
« ing the; Truth was the great Crime. The 


Ears of ſome are indeed much too tender to 
hear the V oice of Truth when it ls re r/o 
wards them. e Pm + 
" Review. ©* Bad ( aſuiſt as he i is, 7 Way is a bold a ; 
Combatant 7 a) ; for though reduc'd to his 
ſtumps he is determined not to give out.. it 
It is yery juſtly remark'd, fay they, by a judi- - il 
cious french Writer —— Tous ceux qui wi 
i ſont capable de faite des objections, ne ſont 
pas toujours en etat de comprendre tous les 
« principes, dont depend la reſolution de leur 
6c objections. ' —— This ſeems: to be the Caſe 
with Mr. Lovett Indeed he frankly con- 
feſſes, that our diſtinctions are too refn'd for 
the Comprehenſion of Electriciant, and ſtiles ä 1 
ſuch reaſoning, in the uſual cant of ignorance Ut 
and ineapacity, the cobwebs of Metaphyſics. | 
It does not, however, become a mere Life 
ment-monger to talk ſo. diſreſpectfully of any 
1 I; 1 5 you this our Pong * rnerngn is 1 


4 721 tt. — 4 . 'Y 


10 — 


* 


padde 115 to : bd 1e wh®e * 5 | ir 
nity. 9 75 44 6, one ſkilled in reſolving Caſes of Conſci- | 


ence heap N in any reſpebt more chan une ch 
both b be il wich ſame Letter. Dy > 2 8 


(FT roſs ſuch a groſs and ungenerous milrepreſentation, 
ads e in A true light and at the ſame time to render it 1 
intel Föblez it 3 is neceſſary” to relate the whole affair to 4 


er above Sake Letter," p. 6. Settion g. thele 
rs being found und reaſonin moſt inconſiſtently Long 3 8 
electric Mailer and electrir Force, they are reprehetided i in 

the Lale n by Way « of note on that 9th, SeQion,— 


very | 


* 3 e 
o 
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7 N 
CD 


8 \ 133 5 
very earneſt with us to — the controveri oF 


za dur Review.. ia vnoft eld on - 

AHafiber. Theſe Writers Sund: nob "aware 
how greatly they humour'd my vanity when 
ftiled me an Experiment-monger 35@ mer 
pereiment-monger; which they intended as -a 
term of reproach; whereas, it: was at the ſame 
time ranking me with three of the -preateſt 
Geniufes that perhaps ever lived. Ihe re- 
nown'd Lord Verulam, 22 and indefa- 
| ble Mr. Boyle, and Sir 4 
— who — to the ——— 


—— — —— OE. C00 


greateſt and mereſt S cee en 
ver exiſted. * 1 

- Review. « But, ſoppoſing it conſiſtent wo 
. as it is not; „0 what" purpoſe-fhouſd 
we diſpute? If Mr. Lovert cannot 
pi r iis. OOTY and 


yi Wines is von ulhoettr rr Force, Nur u er 


* the efefric Matter; that by every: Condattor of Electricity 
in theſe Experiments, a motion only ropagated, hut no 
& real Fire conveyed, though Tparks of Fir re can 125 diſcharg- 


of 


| 1 ed — iy the Com ConduRors theſe Are ditinQions 


Ps 


25 ive aftes 


that a mind 
isficd with fich C 


Mile 
© of the ente ———— Power to 
—ů —ů U— To talk of deftric - Forte, 


r e e e e 
ble. 
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as to o bli ſtrong defire of n into a | nearer 


and cloſer e ement, that the Matter in de- 
bate may be brought to a fair Iſſue, and the 
Publie no longer to remain in doubt which of 
us is in the right, we are willing to reſt our 
Cauſe with the judicious Reader on the me- 
rits of what has been already ſaid. Indeed we 
conceive, that thoſe who have paid any atten- 
tion to this little debate remain in no doubt 
about the matter: At leaſt, we ſhall think ſo 
till it is intimated to us from ſome other quar- 
ter? In which caſe, when called upon by a 
Perſon capable of comprehending us and re- 
ceiving ſatisfaction on the ſubject in queſtion, 
we ſhall 'be ready to give it in as *ample 4 
manner as is conſiſtent with our Work, or can 

be reaſonably required by our Readers.” 
Our Antagoniſt will doubtleſs call this in 
his uſual ſtile, a jeſuitical way of ſhifting off the 
Argument; intolerable arrogance; &c. we muſt 
take the liberty to tell him, however, it is not 
the Argument, but he Writer we " ſhould be 
pleas'd\ to get rid of (a): If we muſt engage 
in a Controverſy,” we are indeed ſo far 'ambi- 
tious, as to wiſh it may be with a Writer ca- 
pable of underſtanding, and PTTL: to an 


Argument. ON 


ad 9 


2) Had there Truth in ——— 1 
ND Years bo ay Tru attack me * ©; Savoy _ 
The- Truth ap er de e e they ſoem 


fin Bike too the Wri . ; | 
ri | An- 
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11 May not this be properly Kue 
as L 


"oſuicical evaſion, and: ſuc 
obſerv' 7 candid Writers would be aſhain* bel 
Five Years after, in the Year 1766, I 
liſhed my Philoſophical Eflays, 'which' Per. 
formance was taken notice of the fame year, 
by the candid Authors of the Critical Review, 
who gave it ſo great a Character, that my ca- 
villing Hypercritics had not the face to ” 
their ſpleen on it till full two years after; when 
they might very probably think the commen- 
datory Character given of it by the former was 
forgotten. I ſhall therefore next inform y 
that after having view'd and review'd the 
tents of my Philoſophical Effays, i. e: 0 
often peruſed them with the greateſt Cate and 
Circumſpection which my Rake: Capacity 
would admit of, and conſcious that T had a 
| vanced nothing but what appeared to be Arietly 
agreeable to Truth; yet, leſt I ſhould have 
been too much prejudiced i in favour of my own 
Sentiments, which was very probable as well 
as natural, I made it my Buſineſs to conſult 
not only my Friends with whom I converſed, 
but wrote to divers others to deſire they would 
favour me with what appeared to them to be not 
well founded, and would therefore be the moſt 
liable to objeQtion : My Intention in this was, 
that I might endeavour to obviate ſach Objec- 
tions for the future; by, Firſt, ſtating them in 
The full force, and then replying to them -— 
eſe Thoughts naturally directed me 40 my 
old 
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old Antagoniſts, the celebrated Authors of the 
Monthly Review, where I had no doubt of ibe+ 
ing plentifully ock d without any more tron- 
ble, but found myſelf greatly miſtaken ; for 
neuron rational Objections, Sg” ſuch as; 
might be ſatisfactorily replied to, they were 
found. inſulting their im in hs moſt 
dach alous manner; and their pr gangs m1 | 
uch as were quite incapable of any regular 
Anſwer, by being fo ſtuffel with bombaſt, im- 
moderate ſcoffing and rancour, pointed with 
the keeneſt ſarcaſms and ſcurrility on the one 
hand, and as ridiculouſly ludicrous on the other. 
In ſhort, nothing was omitted which they 
thought capable of rendering me contemptible; 
and they-ſeem'd at the ſame time ſo vain as to 
think their Readers would be highly pleaſed 
with ſuch low Witticiſms and Froth . 
But although their Animadverſions were un- 
worthy and even incapable of a regular Anſwer, 
yet that you may be able to form a judgement 


1 
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3 * 


: (4) I} had a light view of their Animadverſions ſoon after * 
ey were publiſh'd, where I found nothing but what 1 1 
expected: viz. we es above mentioned: As I By ped 4 
no intention of - publiſhing a Supplement to my Eflays, 1 1 1 
had therefore no deſign of Se 4 myſelf wh os ay | [44 
more 3 but when I began that, I was inclined to peruſe . 1 
their Remarks again, and with ſome attention; but eſpecially { 
when found them to contain no leſs than ten Pages and an _ 
half, it was no wonder if they excited my curioſity io far as ip | if 
examine how it was poſſible to ſpin them out to ſuch a | 1 

1 . exten = our what 3 ſuch eminent Writers 

ſtow ſo much time and pains upon the trifling Labours 

of a Perſon whom they ſo frequently ſtile a moſt feeble 
Eo Ii 2 of 5 
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ol chem and their mater of writing; Lſhall | | 
ive you another curious ufd eldhorute ſpeci- - 
Mae both, which if I miſtake not, you will I 
(WK en rigid; i o tune %o 

Thoſe Reviewers in their Animadverſions 21 
uscuſe me of producing or coining” the Term fr 

Tranſpeciation. „While we thought, 5 
 fay they, that we were exerciſing farbearance | -: 

0. ork Mr. Lovett; behold! at page 3 

rather at page 393] our own critical 1192 5 yi 

at fault 7a at the ſight of the word trans- wt 

1 peciation, which there occurs, we own we 

«© were ſufficiently diſconcerted. We called 
s forth all our philological Powers, and even 75 

# ſummoned a Board of Criticiſm on the oc- 

4 cafion, which broke up re infectd after con- 
1 ſulting every lexiphanic Book in Bedket's 
Shop, from Hedericus and Johnſon, even 
1 down to the Scoundrels Dictionary. Moſt = | - 
Wonderful! We are candid enough to-own, EN .: 
that though we at laſt maſter d it, it was 

e not till our Index- maker, who was in Wait- -:.: 
ing upon this occaſion, inſtinctively, gas ijt :: 

4 were, ſpied it in the Gloſſary or Explanation I -©: 
bare of the moſt difficult Words, ee Ab. 

Lovett, we ſuſpect, from an old: 

e. with a view of diſtreſſiug us 8 bed 
oy —— concealed behind Ris Indes g 

gueſſed indeed I) He fbrgive him, 

MM 2 Land even congratulate himzorv the 58 

5 ** -prodigious-advances he has made iv Litera- 

in 6 that that mould ever be acc ale! 1: 

* 25 
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lituręe fine the publication. of the ſecond part 
; 4 dis Gable, Medium proved: At that time 
A be durſti act le. the term Electrician with- 
out referring us in a note to the Authotity 
ef Pr: Franklin; we find him now ſetting 
nds fe for chimſelf, and producing, if not caining 
bes eee a, has puzzled a.whole College-of 
5505 We are prompted howeyer, 
- perhaps, by , little ſpice of envy,” ' [ſhrewd- 
2 — again]. ** to declare our opinion, that 
one iT has too ill-favour'd/an appearance, 
ak is too ſtrangely turn d, ever to be ad- 
1 mitted, without a ſtruggle, into the Engliſh 
1250  Lapguage. 55 
ery. Can this harangue come e from Phi- 
_ Can ſuch. tuff. be the Language 
of Critics? Have they not arrogantly uſurped 
the Title, and ſet themſelves up as Judges of the 
55 2 3 _ Cenſors in the 
Repu of Letters, before they were proper] 
1 Can = CIS x4 


„ and Þ 

2 — ones? Could it be 7 a 
— whale Body of Critics, or indeed any learned 
en (not to ſay Body of Men) ſhould be ſo 

+ en - AS; ſummons. their whole Callæge 
0 the Council. Board, about the meaning of a 

116p/amen word; at leaſt I had no reaſon to think 
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other terms, particularly VEG ED 
— kg had the approval G7 115115 
Tis e ele front de DN cee 
that they were at no ſmall pains about finging, 
aut the meaning of that word, and tell ui they 
had not maſtered it at laſt, bad it not been for 
their Index-maker, who, 0, = they informs wat 
in waiting on that grand occaſion. This how. 
ever is thought abundantly ſafficient to thew 
——— 
after thaty had heard from me, which was in my 
Letter to them, publiſhed in the Year 
1761. As I did not defign to have any 
thing more to ſay to them, I never ſo much 
as once mentioned them in my Eſſayys. 
Is it not ſtrange, that Critics who avow 
themſelves to be Profeſſors of Science, and 


Adepts in Languages, ſhould” be 1o miſerably 
at a loſs for the meaning of 10 41 


in the loweſt Claſs ina Grammar - ſchool wou d 
expoſe — OY 10 e 3 heat 


Writer wi rs of chooſing his on 
= "wp the Kino, exp ains gs us 


een 


Writers they are, as well as im- 
implacable I ſay, ſince it vras ſeven V ears 


à term A word for which 2 Boy 
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Nam 26. 129039 NE. Hogunon 25. 25V ji. 466 
8 3 whipping if were ignorant 


e t capable of informin 
We . Ba lion was a —— 


term, conſiſtin * * prepoſition Trans, and 
8 for the T Truth of the nen 


9 0 of the latter, I may refer them to every 
latin Dictionary a. e Let them bluſh 
en, if they know how, at being thus diſtreſs d 

by a word which has puzzled their whole C- 

lege, as as they ſtile themſelves, and let me ſub- 

join their merited addition, of B——hds z+ for 


8 would not have underſtood at 
ſight, a Term fo _ and e ne 


7 ranſpeciation ? 
B. Thoſe Reviewers will ſurely be 
irritated at your Tees them with 12 little 


Ceremony. 
4. What right they.can claim to any ik 


Flv me, let. gt Fa Tr and- candid] Reader 


judge, when he finds how rudely they havr 
behaved towards me, though unprovok d 
15 a ſpecimen of their ſcurrilous ameaulat 

obſerve the following extract. 

Me. Lovett indeed does not ſeem to Fore 

« where the Difficulties attending the ſubject 
©" 36ally lie, though. they are Jt Ours obvious: 
and numerous enough in all conſcience. "We 
recommend it to him therefore to give De. 
© Franklm's Letters a careful peruſal, and when 


© he has maſter'd them, to read Dr. 1 55 | 4 


| W 
, 5 tricity, 


let, it them conſult their Accidence, and for the 
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1 22 — NY ils F 10 e 
nk -juſt publiſhed. Ir hay lesm Hard Ad 
96 nd, to turn «founder of SHE 
wn to the lower forms in the: SHD F 
© « BeAricity'; but when Mr. Lovert Sone 
ſtands either of theſe Performances, He Will 
* awn the juſtice of this en | 2 
= Review, Page 377. 3 1 490 gol 
This, tis e is „nt to make it" 
almoſt a doubt whether they are entitled tod 
much as common Civility, were not that a 
debt which we owe to all 80 even Bon the | F 
moſt abufive and deprav'd. I 
'Thoſe Reviewers repreſent. me as extravi- 10 
gantly vain, particularly, in claiming Diſco-— 
veries made in Electricity; and this accuſation 


; At page 3. 6 « Thoſe (ay they) es be 3 
read his Eſſays on philoſophical ſubjects, or ES) 
* our — may poff bly e | 
2 them Sami 
pirit Abel fine, which Sir Mr 
Aae fappoſes to be a principal Agent in 
many of the capital Phenomenz of the Uni" 
« verſe, is no realiz d, and is no mote tag 
J the electrical Fluid. —— This Doctrine Mr: 
Lauert would have us look upon 40 4 Die- 
very of his own, though he cahnot be oh.” 
; RI are Numerous fellow Claim- 
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| The former part of this is true; -- 
Diſco- 
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— that any ſuch thing a0 4 al 
therefore that they affirmed of it could be no 
more than hypotheſis or meer oonjecture, it be- 
ing goals what they concluded from ſome of its 
rethate effects. As therefore Electricity has 
diſtover d, not only that ſuch a ſubtile Medium 
2 « they hd fred, ——_— it i 
to 0 e urpriſing Proper- = 
ties that had been aſcribed to it, and that ſo 
as to be realiz'd to the Senſes, was it not 
natural: forms to think, fince this is ſo obvious, - 
that all who: were converſant witlt electrical 
Experiments ſhould be convinced of the ſimi- 
larity or rather ſameneſs of them as well as . 
ſelf? I may ſafely appeal to all candid Rag: 


* 
1 «wee 


ſo clear a Truth. All who have read my 
ne Te vs theſe Writers have 
eee with dus attemtion, or 
em; fine 


1 World that I: was the only: ' 
bad made the fitſt Diſcovery, that ow Gegen | 


rers, whether it was at all probable that I ſhould 2 


l 
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At 378. they -fay;; Mr. Louatt not 
2 a 37s that the :Aar;:extricated from 


Water by the action ofqtheoAir-pumpris 

</real Æther, but even that the bubbles which 
« ariſe from the ſurtace of a pieec of. bnaſi 
immerſed in it, are particles of Æther cam. 
ing out from the ſubſtance of the metal. 
The pure electrical Air (ſays he) contam'd 
in it ſthe braſs] ſoon begins to ſhew ãtſelfi 
and if the operation (of exhauſtion) conti · 
© nues, almoſt the whole ſurface: of the brafs 

©. will be cover d with little bubbles 
which riſc out of it, conſequently | the braſi 
is pervĩous by this pure Air, i. e. the ther. 

Anſwer. Is it not natural to conclude ſo, for 


the ſame reaſons there given, viz. that though 
the braſs is pervious by this pure Air or ther, 
it is fat from being ſo by the common Air! 
ſo far from it, that even, the bars of the 
28 


common condenſing Engines are 

R the OW 
be. ſometimes extremely condenſed — 
of it. Tis the ſame in the chamber af an 
Air-gun, which is alſo: made of brats, and is 
. 

If in the foregoing 
: common-Air, and. yet found ſo eaſy an eſcape 
out of the piece of braſi in the water when 
only the ſpring of the common Atmolphete 
Was taken off, a — 
Fade the braſs barrel of the condenſet, or of the 
. eee the 2 wh was then, perhaps, 
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uche much more mcarcafed:? ? A 
i Notuiitihſtanding, that ſo long ago as I 
wruteimy ſctond part of THE SuBTILE: ME- 
88 blen vindication of the firſt part, 
— ubliſhed in the Year 1756 at 
very aſſiduous in my endea- 
—— Ws the World, that —— hot 
the only Perſon who was of the opinion, that 
thaireloderical Fluid and Sir 1/aac Neiuton s 
Ather were identically the ſame ſubtile Fluid, 
yet theſe Reviewers had the front eleven or 
twelve —— wh viz. * —.— 1768, to 
charge me with claiming overy 
on . To prove that this is a falſe charge, 
obſerve the Tranſcript from the ſe- 
cond: part of my ſubtile Medium proved, enti- 
ted, Sird/occ Newrar' Erber realiz d, pl 34. 
„ ery. — 

7 preſum'd is what is now queſtio 

fem Philoſophers; although, when ron 
* that. Pamphlet, it did not ſeem to be gene- 
* cally allow d; and to ſay the truth, I Was for 


that rtaſon under ſome Ap of ber 
* ing publickly chaſtiſod (if thought worthy 
oli notice) it ſo up; 


ho had ventured to ſpeak his mind on that 


chend o freely, at leaſt, that I ever knew. of, 


although ſeveral had hinted the ſame thing 
2 — y. the forementioned inge- 


nious Mr, Wilen, in a former Treatiſe on the 


eg (a) Monthly Review 1 
2 — r? e. 


\ 


as my 
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Des electrical Fluid: who tied it $oiphtnly te 
be his rral- Opinion andishidfrgumdents 
t ſeem d ſo convincing;thatÞ 
4 miring his — 

A receiv d, notwithſtanding greur 
With which he deliver-d RI Sean 
1 Others ſtifl more cautious, only affirmi the 
Ether to be the Cauſe of the electribalsPhe- 
t nomenon: For theſe and ſuch like beſons, 
IJ was determined, at all events, to venture to 
2 my mind without any reſerve v eſpe- 
#-cially, as I was fare Tech confirin my Ar 
24 guments by che moſt nn Experi- 
F ments. . ** LSD 
en But contrary to my Wb 0 that 
vi ever heard of, 22 for it. And to 
my ſtill greater ſatisfaction, about the ſame time 
my Pamphlet was 232 — 
Obſervations of — in conjunction 
* ro —— e mentioned Mr. iſ z-where- 
ed their Sentiments more 
_— [ſeen ĩn any Author be- 

it to — icall to ſu 

a ee . 855 — 
electrical Fluid — 
His true they ſoften'd the | 
It was much more philoſophical to —— 
ee end the ä 5 85 — fox 
iN : "The. manner in while 
i b is as follows: Nein * . 2 \baoH 7 
„ , This Mate gone through.the moſt in- 


K 15) & AMidadeiq re tereſting 


3 4 So. a 


(= 
07 Y <dekefhing of therklearical and 
: fa from hei tatious ederrmores mapa it 
-bL > the: die&rical/Flaid-is as univer- 
{;:(al-»and; powenfulan Agent, at, or near the 

e bfg: e the Barth; a5 chat Fluid, which 
in auc Newton, in his Optics, calls Ether; - 
f <hat--it} is as ſubtile and elaſtic in its nature 
dab ther is; and as Ether does; that it per- 
ndwades tho pores of all Bodies whatever that 
v are converſant with ; is diſperſed through 
_ fi whatever Vacuum it is in our power to pro- 
+ ducebyart; and from the natural Phenomena 
f Thunder, Lightning, &. ſeems to be 

© extended to very great diſtances in the Air.” - 

We ſhall-make no ſcruple therefore now 
to affirm, that theſe two Fluids are one and 
2111 the ſame Fluid; and it is much more philo- 
ist to da ſo, than to ſuppoſe two ſach 
Fluids, each of them equally capable of pro- 
- - 5: ducing thoſo effects, and equally preſent every 
-: fryochere, which would be multiplying caufes, 
here there is no manner of — | 

Be Dr. dH and Mr. Wilſon's: 

-.; 0n-a\ſeries of Sectrical Experimente, p. 583 or 
ene page 1824. — e 
Ze viewers, is remarkably no 

m2 4 ? . iel a 12 -Wilfon's e ae 

fa: amphlet, entitled thesſubtiſe Medium 


v'd, were harps pins them publiſh'd i inthe Year 17 
| 7255 —— * 3 to prove, that t e 
111 Ether of Sir Iſaae Ne 
— — . Wilſon's N os endeay 


ni — — 9 Dr Lad . 
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madverſions of thoſe Writers were of 
nature as render d them incapabla. — 
Anſwer; I with therefore yo would 
Specimen of the method they make uſe of. 
A. There is no arguing with Men, hel are 
* to turn every thing into banter ãnd 
ridicule, which is their conſtant method, and 
particularly, when they come-to. an Argument 
that is likely to pinch them. Where they bap- 
pen to be capable of ſuch an Anſwer, there are 
to many inſdlent and ignorant Cavils, as nen- 
| ders them unworthy of it. 263): 1517) EO Buy - * 
, »: Wh Your Aﬀertions concersing them are 09 
general, I defire a Specimen of thoſe parti- 
culars, which are of ſuch a nature as rengers 
them incopable of an Auer. Ale 
A. I have no need at preſent to inſtagcs in 
more than one of them, which alone you will 
think ſufficient. 1 had ahr d chat the 


be — 
pable of 2 many af the 


ſecrets of nature, or to that effect. 23 
was turn d into fo 


( 357 
9 tort! into my hands. 2 
* heyy «let us fre; how he em- 
©*plays thidanksKeyonrhe Leyden Phial tt 
2 be not a Bungler. 
„Chap. NIA and XII. Nothing * 
„Mr Lovedt's is not the true ſuper: celeſtial 


Key; but a counterfeit, forged at Muregſter . 


We have attended on him this half hour, 


« fornhling and endeavouring to turn it this 
vy and that way to no purpoſe. The Ley- 
3 and as cloſe 


ock d up as ever. — Nut ſtop ſee, he 
takes up the excellent paſſt partout of Dr. 
e:Franthn. This will do the buſineſs, if he 


bas but the addreſs to uſe it properly. S.deach, 


he turns it the N way, er” "Review, P- 

: e. 502 
| FE not 65 nen tuketent 0 bee hat 
they endeavour to write in ſuch a n me 
be incapable of a ſerious Anſwer?- Aich 
But Were it worth while, F-eaight: inſtar] 
in pace herein by means of '[nconſift- 
entice and fry they are render d as incu: 
Pablo of 4 an 7 er, as in the former. I Halt 
inſtanee in one "of their harangues; in a ſormei 
diſpute. We would not, however, , (ay 


they; de too ſcvete on a Writer,” "who cons. 
Accompliſhments, 


r Rye literary 
pears to be a well meaning and in 
2 but to oblige him ſhall-oon 
©'deſcend'ro correct "ſome of 'his*Errors: ic 
« candid and — manner. Ont greut 
| Bk.” & | 2 — ſane pn 


r . 2 ; 4 
a wg 
"8-2. 21 FVV 
A - h 4 * + by mM 


« Jpitake,of x of which 
lar „in Fog 0 
inferr d, fro en "his a Ks 
* Newtonian 0 1 þ 
* mnoft fit Perſon to explain | NS 
. J ey: ; he ſuppoſes 2 85 
| OPINION, at thoſ e Ph 9 0 $ 
2 b e b Newtonian Erie. Ntzthis 
* does not follow a/. All the Words that may 
be form'd from the ſeveral Combina 
of the Letters in our Alphabet are not 2 1 
* ligible to us merely from our knowledge of the . 
power and uſe of each of thoſe 5 and yet . 
- * without a, previous acquaintance . with, the | 
Al Alphabet, Words in general will not be at 
x 40 intelligible. The Principles of Sir Jaa 
* Newton fo orm 92 Alp 1 I 8 
: and though even the moſt perfect 
ee. 
read at once the various Theorems written in 
* the Volume of the Univerſez yet, without our 
4 being initiated into. phy FN Lauta 
« by an acquaintance . with” thoſe elemen 
ert, We can 7 proceed one led 
- TR blunderin 2 Way iin a6 
They n K 54 Ring ,n 110 
take for derte Attraftion, "yp 
I — NES: inthe be folloapg Worth. ot 
2 


* 9 10 E 


True 
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k Attracki Aion, Aer, * the vis inertiz of - 
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rr that fo fom't he ff 
e nd Fe 1 1 


es Ve een 55 70 8 a 


yeh 

N15 890 t, even fc a 
BAG 15 20 1 7 parts 7 folid 1 
« Bf fe Varioh s and 0 palpable Ea 0 7 


N \iftgrive, "The. reality of ſuch a Princjz 


dies 4, Hebeftheſelt indiſputable ; ; and the - 
e mechaniſm are no leſs juſt; 5 that 
* Whoever would proceed in ph fological BY 


iries with any well grounded. hopes: of ſuc- . 


„ muſt build on Newtonian Principles: 
* 555 though. all Phenomena ate not explicable | 
thereby, yet it is to theſe Principles we mult . 
* occafionally recur, to know whether natural 
* Peatances 2 are juſtly ar, ot not { 4070 3 
Review, 17 759, p | I 
2 11 105 be fe now to 1 $i . 
that there. is 10 other offi ctual way of . 
with theſe Pfetenders to Criticiſm with. i 
than by firſt diveſtin Ming them of their 1 85 
i. «*thelt offenfive and defenſive Weap« 9 N. 
cull; füt by means of ſo powerful and univerJa 
an auxiliary, they can e ade the force of 
h FN 992 ar apje any ny kind Io au troy: 
Ivy fubj at a 2 2 to . 


fair and cand 


took 40 he, zif they could, that true E y ö 

Jearn'd from Sir | Newton's Fe not tobe 

n by them. 2 Ae 5 17 8 SE 1 {7x31 2 af] (33 
"7: $ 8 + Uh manner. 
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| b un e Ox, VN, 
Which ahne t he e Mater betcenfHHn 
cz N diſpute, Joie 03: 1009 2 
Ela, Theory 15 the Nature and Office of che 
been oe. applauded,. mot oply bas tit 
pears highly ae i but as it affards Data 
e to account for even Gravity itſelf, cor: 
that centripetal force and tendency of thaheay-- 
enly bodies towards the Sun, which had before 
been given up as inexplicable, and for that 
reaſon too deep for theſe ſhallow: Beans 
fathom. fie 10 210! 
But by their evafive method, they — Lack 
to ſhift *F the trouble of diſcuſſing any ſuhject 
which hey do not underſtand, as will appear 
from the ollowing Quotation, page 380. 
In the fifth Chapter of this Part, our Au- 
thor, ſay they, * ſoars into the extra · mun- 
dane ſpace, and aſſigns to the Sun and fixt 
Stars the office of 39 his ſubtile gmt 
under the title of Circulators, — But 
ve mult leave Mr. Lovett to himſelf. V 
p ou only por a dead, — hg * 
his aſcent. good truth, , we; ace-afraid 10 0 
o „lellow, this philoſophical Icarus (o very ;bighs 
We are very ready to attend. hina as che the elec- 
« tric. wheel, or as far as to the Blackſmith's 
: Shop, or even to mount up with him as high 
as 5 Thunder- cloud; but not one of our 
2 — e e was, | 7 
* is de was (4 
ound be found "Ae Sd to trill ical mY 


under 15 


((26t*)/ 


under Mre Df gufdandfz Aug to ele 

« giddy Heights i he ING pak Etnpy- wy 

rœum to 8805 he hett beckons us. —— 

4 M rl will „we know, pi out . 

Ibezdeſ r But really the fight of his Plate, re- 
preſeniting numerous Suns and Stars darting 

©fortly 18 — his æthereal Fluid, gave 


Improprieties that they 
5 5 to quoting: red 

Sowa guritly fond are they of 'proclaiming 
this on all accafions, as even to defeat their awn 


Intentions, by the truth of the very 
thing that they Pines, ay (op A remarkable 
of this king may be found in their Re- 


ue, at page 981; de they fay, “Mr. 
Lovert has indeed two propenſities which, 
ſomevyhat unluckily for his fame, very much 
jnterſere with each other; a fondneſt for 
6 making DEI: and a ſtrong paſſion for 
©Quo " The” vihtowyarg con 4 
\: theſe” two" — is, that f 
etally ' conveys to us His iſcoveries 
Seelen N the- words of ©, nl | 
; mn n eee e i 
dhe this claiming the Diſcoverie 
my Gn =- Cam any one forbear laughing at 
the Ineonſiſtencies of theſe Writers? For can 
chere be any more effectual way of ojfelaining 
— 07 TY © ING 37 2 EN ed PS S707 AY 


4 * 1 by , as th ſied 1 ſhould 
8 heads IF Y 5 the Cams es I pad a 


Rods. | « HE. them 
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them. ae aue B e 
ig the words Daſcovgregtithemitlves Ch. 
Was They alſo charge charge me with mimy 

ol ns but who elſe can q —— finceino 
ade helides me has n ſame ſubject in 


S ame Wa 5 | £4203 8 b widh 
at 


cps erlebe 


the At Fabia x "the particular objeck of i 
ich at his leiſure hours for A great part of his 


Ws 4 1 Ait 3 ; 
That Men of their pretended rank ſhould ſa 
- their e to ſerye wars: um 


5 U 2 Tot the wy 1 have, 8 | 
in my quoting; firſt,'I ſel doi en reins tne 0 ell 
8 my on method or ſtile of Writing as of that of Hoſt 


_ - other Authors; and, ſecondly, for on-716 [was 
| my common method to publi | the Beeren 2 t py 


Obſe a- 
8 e e th in their own words. RY! = 
14 this is er ſee their . 


— DerhooBe — — b 


e 1 e 
make it the Be hag N | 
oc] Hee ere the Are "ues t 9 855 . 1 
2 worthy of remark, who; th 
5 96M EM not made — l 
eir Stu ſhould yet, at, the 7 rg ti 
2 20 Torrect thoſe who 140. This is. pi an a 
1, ſhews their pohite e 5 . 
˖ an 
5 i | 
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'\the CE di, would. 
dafi a part to ſerve fo baſe an 
0 Bars i been- TOS ang) undeniahly 
oy d againft [ wg 3 VTEW 
zac They next publickly arraign. me as being 
tillixulguſly vain-glorious, and laying claim to 
amoſt of the Diſcoveries that have been made 
lin Nectricity, or at leaſt to thoſe that are men- 
tioned in the Eſſays: Whereas the Reader will 
"ys the reverſe of that Character to he due to. 
J have been always exceedingly cautious 
d careful when writing, that nothing drop- 
E my Pen which could be — 
claiming any Diſcov very; particularly, 1 05 


52 


to which 1 L had, no right. 
Ae tloſe e 77 A 
- epſers,phaye taken | great paing-to. render, nig a a 
wol ridiculous an W Rog Author, one 
- who: Fe en to. impoſe on 5 
ne 


oe. 


1 falſe 


9 cl th 
in 1 15 INE 1 "yr 


= L 00 ht have affit 
Y, 191 5 ng, Sec. 


| ng 11 Ae & dings 1 hat. the former | 


ach wn 


C 


was the rr gr Case, and dhe letter ae 
only an accidental roperty af it eo An Effect, 
generated by a mutual attrition, of rr rey op 
of Fire. among-themſelves.—Secondly-Ft 
with equal truth have affirmed; that I was 
firſt Diſcoverer of a vatiety of 1 . 
— bat I was the firſt Ww-e Back ohſerw d, 
that the electrical Fluid bv ei 
and moſt p rr in the Nene of Pore i 
of the ſolar Fire in the of x s/o 
inſomuch as ike-thar, - to neither ſmoke 
not aſhes, _— Thirdly, at F was: the only; 
Perſon who had explain'd the convolfive Ex 
periment, that is, the effect produced at the 
g of — DoNs Phial ; or that ever 
attempted do explain it from Principles preri- 
— See Chap. XII. of the firſt Part 
2 Effays, or the VIII Dislegue of the 
—  Fourthly,” | That F- 


4 


for many electrical Rxperimonts in a miote ſatis - 
factory manner than was known before, -park/ 
3 the detenſion of the electrical Fluid in 
Air, when accumulated om bodies 
0 , notwithſtanding its extreme elafticity:. 
SSS 
That no one heſides me ever diſcover d the great 
negeſſity of conſidering the indefinite elaſticĩty 
and rarity of the ſubrile Medium acc to 
Sir Jſeae Newton's inveſtigation, and of is 

| in the and yacuities of all groſs: 
bodies; 2 ere — 25 

| Olutely 


nit 5 


e © monk” method 10 acre¹Ljꝭẽj 
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| That: L had difoover'd the common ben * 


C) 
ſobnehyinecedkiy; "thay Wiehet it, "as rhe 
more tha onde before vblerryd; it would be 
in to nechunt for any of the arent 
B ientb ſox to reconcile: then with 
ſervation, or dat one another: Of this 1 
ſo very certain from «ſtrict and repeated' 1 
mitratiom of the premiſes, that I can venture 


ta uſſirm, that — amr 1 are abſoknely 
inexplicable by any other means. Sixthly; 


concerning Magnets, that of their being pi 5 
ed; like the Earth, of two Poles and an "— 
That I had detected the miſtake, by obſerving, 
if that were the caſe, that a large one might: 
be divided and ſubdivided, and yet each Part 
would be endued with two Poles and an Axis, 
as well as the whole before it was divided. 
Seventhly, 1 - moreover have boaſted; 
that the Authors of the Critical Review had 
declared it their opinion, that I had Andor 
the very Laws by which the Variation of the | 
Mariners Oompaſi- ncetlle is influenced. 
Eaghthly, And though the Monthly Reviewers” 
athrin'd that theyidid-not diſcern-any one 
| ain the World that could be ſeryd by 
my Eſſays, yet the Authors of che "Crirical* 
Revigw:diſcover'd ſo much in them that we, 
uſeſul aud valuable, that they t Rr te 
reoommend the'peruſal of them, ar evi 
dentlyia Work of Genius, and by No means pL” 
Ager wing the *peruſal of modern” Phi u 
* „In a ONE had 1 been ſo = 
obne | | 2M m- 


my 
4a - 


Fee FI R e 
I hond doubtlefs 0 ups Tits! tb 
riety of other grand Dife es coe aT 
metliod to r the Cui f Grab 
itſelf, as well as Cobeſton, the origiu df Mol | 
Gc. Gc. ſince thoſe formidable diffieulties Were ' 
never ſurmounted before 1 in a natural Way 2: N 
. The particular Ver which 
charge me with claiming 18 that 5 — a 
manency of Fire; and as the) Juitly- 
enough to think chat ſome proof would wt 
peed, they are accordingly; at 
their Review for 1768, F found ay: 
their Charge in the following manner 
270K Our Author proceeds in his Second Part 
6 to treat of Fire, — — as at¹ 
. element, or 28 he e -Chonles to expreſs it, a 
« ercated Entity, which; ſays he, elſewhere; 1 
C * Have diſcover i to be per mum: © # 
This laſt Aſſertion (vi. IT have 
e to be permanent }. Leer 
3 defy them _ to | Dee, hee Fe 2 
age in an m ere 1A. 
0 em chat 7 bat diſcover d Prrs to bs þet- 
mann + #12 en ene 
Theſe Words: are no where to be found Wr 
insa Declaration, which I im 
likely enough to have been made by 
' Berkeley: placed in that Philoſophical ttuati f 
which- you way" oe”, | arly deſcribed: 
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135 e e This to have bio. 
< 8 Tas witk re „ pin to many of the Antierits, - 
who, without tage of our modern 


0 E on Fire, N given us a moſt 
accurate account of it; at account Which 
0 correſponds and coincides with the Fire 


© which we have died by means of Elec 


« tricity-to/a moſt ſtirpriſing exactneſs, as any | 
one will ſee when he compares their A a] | 
tion of it with our diſco e 296 | 

The | learned Biſnop of Chyje + lily 
adopted their opinions, and 


them in 9 poo where he has 40 gr — 5 


his on Sentiments-on' the ſubjeck. 


The following is 4 Tranſcript of Biſhog 5 
s Theory of Fire, which it will he ne: 


Berkeley 
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y Body. whether raluntary-os inaturaks? atis 
© it 1s. mY inſtrument by meaas Wherrof be 
er Ea ny rp 
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This pure Spirit or invifble Fire-4 
. ready to exert and den all in ic ces 


: « cherihing, heating, fermenting, diſſob ing, 


waa gf bao al 2i ned . 


8 © ſhining and operating in various manners, 


| Fa rage ſubject. offers, to employ or deter- 
: 75 > its force. It is preſent in all of the 
and Firmament, though perhaps latent 
Ns unobſerv d, till ſome. accident produceth 
it into act, and renders it wiGhle in its effects: 
2 S's; 2111-19 WINGS 10 vir 11212 
e There . in nature, great, m- 
5 3 or terrible, but proceeds from Bite ; 
diffuſed. an active. Principles .whicit/ar 
N time that it Ghakes. the Earthaand 
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übe dint bodies,” Leck 158. fo 

of \ -6:No|Dyeceorld ever hitherro- diſcern; = 


— 


W 


e 2275 Sh Bs 


che: Mind, endend 


S w* "© 


„der wage, * — in the mundane 
„A Mind preſides, 'but-the irmmedinte, 


s, 3s tie pere 


„„ =& = -& 

EZ 5 * a. 
5 * 2 ' 

- 


— — 1 
more fine and 


chene r pa Cale,” "that ; 


* 

1 
'E 

| 

1 


Wy 93 95 —— 
e The P Pian — more nb 2 
E to be the immediate nahende of an- 
| 5 . ja cheriſh, to{warmeide _ to 
enlighten, yegetate,, to: produce fo 
"£ tions, circulations,. ſecretions, gull ;: Nrganical 
mations in all living e ee e 
_ —_— heiog effects of that element, which 
11 Log. | ſotit animate: 
e Mierœcſm. ſcct. 460, En 
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11 Which appesteth to Senſe, aug ene 
ctileident, exiſting in a ſubject, and which is in 
truth, the effect of that unſeen: Principle, | 
Hue ine that he refers the treat- 
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collect at my Machine, I — — 
nts with it; fo tbat Ham thron 
convinced, that- this Agent 
univerſol, and that all Nature an replete dhl, 
And 'notwith g: the extreme: an 
fubtilty with which it is endurd, I car aue 
and retain it, in almoſt <phitever. - quantity; 1 


| Pleaſes whereby. all its moſt":efſential and and. d. 


dental Properties. may be ea dſcover'd by pro 
4 fi, © £0 #2. b 3 KESI)I I 5 hom 2 
e wrd, abe in thr el Ag 
Arber 2 much like Air, -which: according 70 Sir... 
Laa Newton is expanded + all tb 
Heavens (e], and the ſame which. be i-net to. 
l hidden in the pores of all-grofs bodies (d) 3 end. 
Arber is therefore" ir pure Pure elementary Fir 
e Antients, ubiab Juboue Hſeover d to i 
permanent + _- M Air 1 132 7 67 FF As 
{{ Had the-Sabſtance of what is contain'd..jin,, 
the oregoing Sheets been-intraduced, with all 
the additions and graces · with · which ſo accom 


ene We . wor eo 
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ee dae Men, who were al, — 
hen, ignorante the. Exiſtence of any ſach- | 
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Feneral Reception would his Book Have:met - 
IHN Who, after that, would have doubted, 
whether the electrical Fluid, juſt then diſco- 
verde (Which was endued with the ſame qua - 
1 at Sir aa Netron had aſcribed to his 


ethereal Fluid,) was the fame Fluid or not, 
articularly;” as it muſt have A rd to be... 


nal Pire, inſomuch ag not only to kindle 
up combuſtibles into a real og Oy to fuſe 
metals in an inſtant 7 oO 
Thus have I, excluſive: of my own Rebe 
given the Reader that of this! recapitulation 
of chat \feign'd Speech, which I ſuppoſed might 
without any impropriety have been made by 
BiſhopiB/#eky-at*the concluſion of his The- | 
ofy dn Fire, which, it was preſum d, I m 
do without giving offence to any Reader; But 
it Erms that theſe gcandsl-huntert, * | 
ſairch's mywhole Book,” conld find no paſſage 
Riad of wi ho to fix on, ay a baſis whereon'tot 
i deen Aſie, Is the fix laſt words ve 


pet No. one howener, thinks 
Þ f — 2 Ber ſhort fighted, as not 
er N expreſſion; and their 
it in Lich an eſſewbere, was a roof 
ae 4s ö * 
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mechanical. Agent in Nature?” What 
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e which the j ee. * 
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May I not noi juſtly appeal 
whether ſuch a falſe and ſcan us 
ceeding be not playing a mean 1055 1 
ſince they could have no other reaton 958 tt T 
merely to gratify an implacable and p perſecutip 
Temper /a; ſuch a reaſon as "any "Ranch 
Author would be aſham'd of? 

Can ſuch Men be deem'd Promoters 2 EN 
ence, who thus labour to ſuppreſs ſo intereſting ; 
an enquiry as that into the Nature and Uſes. 
that grand mechanical Agent, which is Jul 


| now diſcover d by means of the electrical Ap- | 


paratus ? Was not my Aſſertion juſt, when I 
affirm'd that they had arrogantly uſurped a Ti- 
tle and Office which they were- e for & 
Ho contemptible muſt ſuch a Conduct 
render them, whilſt they thus baſeiy prevari- 
cate even when. pretenglavg to relate a Plain 
matter of fact? May juſtly expect. 
o Mare the ſame Ie 4 Vibes Shez plicrd's 2 
nig Boy in the Fable, who, in ſport "Med? 14 4 
the Wolf! the Wolf! for if ey are Hot 160 
be belie /d when they are 8 der. hee 
veracity may. well,. "lik 5 b de 5 ſu pe ki 
/ er SN he, 
Such vile x provecdings are mots than f "3 
ent to tempt us to {ufj that many 125 I 
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otherwiſe; 600 atrocious to 


be eg! Nane common humanity. 
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1 1 
remarkably, 
 wG) 16] 145 £2; 
wicked than 


—_ 0 Ss it where Men Are | not 
nd. What can be mote 
icke us ludiouſly to bear falſe wit 
= 821 ainſt their Neighbour, as N bare : 
2 in the pr N . 
105 05 Fame chargeth them with receive | 
bre 5 in order to deal deceitfully with 
0 World. —— —— Common Fame affirms that a 
cer Ain Author wrote a Character of his own. 
0 E, and « either brought or ſent it them, gild+. 
with a piece of Gold, which fo far prevail d. 
0 ys Author' s own Character of his owa- 
pear'd in their Review in the front 
Wy oh ite e Character. This account 1 
teak: 0 long ago as our former diſpute, 
before my printed Letter to them in 1761 
was publiſh d, but could not help thinking it 
look d too much like downright Calumny to 
be credited ; Indeed I then really thought they 
could not be guilty, of ſuch very dirty work 3: 
but my late experience of the malevolenee of 
the hearts m kes me fear, at leaſt, that / bey 


W. were capable Ken o of ſuch an un ? 
ti 
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* keyy -- SF * ay 


45h any other Articles which conſtitute. 
their ti e Character, that of Ingratitude might 
be juſt y. add z, of. which: the e isa. 


remarkable inſtance. n dAdw 
In their Review for March 17 age 235.7 
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Amate Bede, M D. eoticernihg his 
Doubs relating to e Iaverbon of O 

the Retina of che Eye, eti.the ntroduce 
We 2 Diſtich, Hotrow d fr | 


rat ax; 


Shut, hut che Ar, ge 80 * 
ye up the 9 Im ny pe 
Alas! Pope,” ſay they, . in his; caly. it 
and a ſtont Porter at his Gate, might ay. 
this, but we poor Reviewers are not in 2 
E x Situation to give ourſelves thoſe airs, due 
VN. B. The next Lines exhibit an artfu 
contrivance to bring in the Public Debygr 
them. In an ui hour— it is nov. let us 
- ſee three and twenty years ago. we 
voluntarily undertook to receive all corners 
ee preſs, and to 
bs . he Pb of their bat 
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ER e& to our preſent Viſtant 50 
158 7 * we civilly.—— much t 
"on — of mere good nature thewn 
| inf him the door, and we were in hopes that he 
would have taken the hint. On the preſent 
85 s intruſion however, matters are now come. — 
15 criſis between us, and we find ourſelves u 
fe a ancceflity for our own Credit's ſake; abſoly 
to turn him out by „ J. 
n i hour Het 
N 33 for n e SE © 
debzen to the Public, they begin their 
1 N Inſult upon their c, 85 
The Poder. 
i 1 Could fach ruſtic Laatzusze become 0 chit . 
2 as themſetves? | 
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Dis, Rech being e curions Specimen, 
 hafed Ciuili 


my in this place. 1, 
1 2 Fan 95 Ay = v4 the Monthly. Review- 4 
out, obſerving to the Public as well as 
ves the remarkable difference of Sen- 
ee between them and thoſe of the Authors 
5 luck Critical Review; the former ſhewing i 
* fib ſnanner of regard to the Importance of the - 1 
bject, whereas the latter point it out as high= | 
7 worthy of the purſuit af the Learned. Since P 
y, far from ridiculing or contemning my 
 fetblePen, conferred a reſpectful tribute of their 
iſe upon my Performance, and warmly re- 5 
. it as worthy the peruſal and atten 
tion of modern Philoſophers; and where they 
object to any thing that I have advanced, they 
do it with that Candour and Impartiality Lich 1 
will always mark a wide diſtinction between | 
"the fair and judicious. Critic, 55 the illiberal 
| petent Caviller. a 
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"Mo upon me to recite the Remarks 
£0108 the Authors of the latter upon the ſubject 0 
120 leugth, and to endeavour to . 
contir of the recital in thoſe ſer Artioles AP 
"in which their Opinion differ d from mibe. 3 
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contained in bis former "Publications : vix. 


3 455 Gold and 60% — de, 


92 


© that the electrical F land de abfebitthyiand\poþ- 
* tively, the- ſame. wir Sv. 19m 4 s 
4 Ether. Beſides, the. ſuby n 
(with ſubmiſſon, it is impoſſ | 
ever to be out of date, ſince Fite cis uptoviderto' 
be a permanent Principle,) ““ ' nd thereforeac” 
« ſhall paſs on to Part the ſecond alu ea 
Having in the firſt Part demanſtratedothe* 
electrical Fluid to be Ether, be now!\yiroceens 
te prove that Ætber it the true: ele ment 
0 Fi ire, which he thus din, 
. Fire is an element in the frricieft fenſe ofthe 
© es and conſequently a permanent 
2. I is in form of an exceedingly. Wo pill 
* or Arber, and is by means of Eledtricity diſco 
ver id to exiſt in the pores of all groſs bodies. 
3. True Fire Subhifts without '@ Pabulum; 
e and conſequently yields neither ſmoke; Way, 5 
2 ather groſs © feculent matter. 
4. True Fire is either hot or cold, 3 
a * 775 temperature of the boch in which it ci 
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| v, 0h believe it to be jo ng 
< none:than common matter in violent agitation, 
yet be is nö fingular i in bis Opinion; for. Juch 


vas evidently iht Sentiment of the indefatigable : 


Boerhaade, ar we learn from bis elements 


3 Such was alſo! the Opinion f the 
: and" ingenzous Biſhop Berkeley; and. 
« ſuch was the need of _ oY the entient | 


* -Philoſophers. N : | 
Anſwer: What you ien 5 is wt ol 
but indeed I had never preſumed to differ in 


Opinion from the generality of Philoſopherz, 


relating to à ſubject ſo abſtruſe and difficult 

as that of Fire was always allowed to be, had 
it not been for ſuch a remarkable and TY 
reſplendent beam of light that was refle&ed 


fene, from the $6 "Ea 


on che ſubject by electrical Experiments. + — 
By means of h light, we are dow fo: happy Gn 


as: to ſee tealia d what former Philoſophe de 


ohly conjectur d, and who, conſequen 
reaſon on it but very im 


effects only, completely E 0 
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by mbans of the plaineſt facts. N NN 


_Eritical\Reviews'<"'1n 4 more on 4 5 
« which:our. Airthor" quotes from Biſho 5 70 
in prof of bit d — he og * 
© every. breath ae 'reſpire-; orm ur Thus There 
* 7s e hes 2 m Air, which is 454. 
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Bed. clot bes are but wraphe 


75. * 


ram te paſt; for how. ſaen alten are df ,- 
bie of 4 pain in the cheſt ? aubicl creaſes. in 
proportion to the — * e 
© been breathed. ”: - 

.* We ellow the fad, bur 


prog of his doctrine, for 


Or 4 


from the en, con- 


* ſtruction of the Lungs, rangi, the Air to 


contain that elementary Fire neceſſary to Life, 
. 222 is no reaſon to ſuppoſe that it enters the 
Body through that organ rather than r through 
: 5 pores . the Shin. Beſides there it 4 much 
* more rational method of accounting for this 
< Phenomenon, by confidering the Air as 4 men- 
6 * Prue for vapors of various kinds. The 
Air becomes. unfit for frequent reſpiration, 
£ becauſe it is fy fruit, and conſe — 2 
render d. inc and cart 
6 * of thoſe noxious ang Fx kg 
«.mbich being retain d and accumulated, Frove 


0 * Tie abe det fact i is dllow'd, "white | 


N e i itſelf being all 1 endeavour'd. $04 4 
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of it, we very ſoon expire. 
_ +> Gritical Review. Paſſing over matters. of 
& import ave. ſhall. now proceed 10 Chap 
Sect. 121, which contains the Author's . _ 


* about the bead, fo that nn. fes 4x4 


om the La : 


2 advanc'd is no way refuted or ſet afide, 


al lately neceſſary to Life, that 5 wes 
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or Wort! in . en 
Hom ee. 
Tor mundi * nun Mobile, 
. N ener thro' the r Sybem that 
lber, Fire, br eleftrical. To 20Hich gives 
Tue, Motion, &c. to this part of the Uniuerſe. 
© But by val means ir hee circulation Perform 
$M "This queſtion we Jhall anfiver in the Au- 
bur on words. Bur in order 10 cumpre- 
* "Bead Bim perfectly, it will he necefſar ry to quote 
1 hafa rom Sir Taac Newton's Optics, 
Es 7 our Aather, and upon which his 
« Hypothe/s is founded. Every body, ſays Sir 
> 2 7 endeavours to * bor the denſer part 
the Medium oo rarer, und i this 
ediuen be rarer within the Sun's Bo 
« of bis "Burfate, and rarer there than ur the 


© bundredth part of an Inch from its Bach, end 


ay "xo "there than at the fiftieth part of an 

Dir Sa- 
tp rea e mtreaſe of den- 

5 4 © and not rather be 

inued through 5 all dftances from the Jun to 

5 and beyond. And though rhis increafe 
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"Thus Jar, ſays. our Author," Sf. Te, 

: * Opinion ſeems to coincide exattly\qvith the Phe 
f "<a oy the + Jeems | e 70 

that the fart ? Proves 
Rand: the more denſe th, 25 ubrtthy ; 
« qvhen they have gone on 45 far as to: meek i with 
* thoſe from the neareſt Syſtems Cle"; em, 
* they muſt in thoſe far 2 regions be'dts 
* of 2 I it not then natural to concluut, i 

4 fo denſe a. part of ſo extremely elaftic 
* Medium, it muſt from. thence return again 10 
* the moſt rare part from whence it wat ſent, 


7 and in its progreſs cauſe the centripetal force 


© of the Planets, i. e. that force "which . 


« them to grauitate towards the Sun. 
„% Doubtleſs there its ſome Ingenuity in 


c H thefis, but it does not by any means NR 
5 Sir Iſaac's words above quoted. 2 


© That great Philoſopher 


will tend to the rareft part of that Medium 
it does not therefore fo 


elf mut circulate.” 
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Aifeer, That che e Say muſt . 
culatè, cannot be realonably doubted, if we 


only conſider, that as the Sunꝰs Rays ate ext > 
A emitted from all the 7 his b 
ſo there at . to 


libtjum, begas perpetual vg 
that che Medium. e e 


e 
wy eirculate. 
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ſays no "Mes than that 
© bodres floating in a Medium of different denjit 2. 
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rd ſor * 28K Sir. Iſaac "OY . ſuppoſed mY 
1 Agens and the Rays of the de is be 
* one aud the "omg. TINT 
1 Anſwer... ir Nac Newton Was not — 4 


26 to h en en with Experiments as wEẽ wmO 
are, t prove that ther and Fire were the 
thing 3 nor was it poſſible in his time to prove 
that. +2 electric Fluid was actual Fire, not- 
Wchtading 3 it is n 5 verified to the 
Senfes conſequently the ntim̃ents that dit ac 
Newton had then form d of it, cannot reaſonably 
be put in competition with the knowledge we 
now. have of it, much · leſs that we ſhould form 
our Sentiments of it from his: Nor can we 
have any reaſon to doubt, whether the electri- 
cal Fire and the Rays of the Sun are one and 
the ſame thing, ſinee by our Experiments we 
not only find It to be Fire, but of the fame 
nature with the Rays of the Sun, and equally 
pure; . ſince: like t ofe Rays in the Focus of a 
Burning-glaGs<i it yields neither WN ſhes, ' 
nor other groſs matter. ; | 
bY it. Review,” << Nur can we; Kalb 2 
© hat 1 ſhould influence $7 Sy ar 
* elaſtie. 2 to. 2 from 1 they 
came. after. being propell d with a force Juffiet- I 
ent to drrog tem beyond the Orb of Saturn.” 
Anſwer, 'Sir;Jſaac Netron, juſt now quoted, 
hays, af the elaſtic force of this Medium be ex- 
ceedingly. great, it may ſuffice to impel bodies 
from denfer parts of this Medium towards this 
rarer 8 all that * which we call Gra 
O o 2 vity 
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53135 Ja 3 a 5 dir 8 may . 
| i 8 e 1 Hons; he attic 


- 
force 2 neceſſart 1 26 22 5 7 On & 
21. ' | $2803 IVE 2X5 : © 
ok" Review. © . be flu e 1 8 
are propell d through ane 255 hy 
return by another, and cb. not 2 
F 2 each others progre, $67 | 8 
are is 3 Ano e em, A 
| . _ farily happen. ” Tay 


9 If the Sun as 4 Citcillator 1 3p: 
pointed opel the Æther te the undd 
unds of the Solar Syſtem, it cannot teaſonabl 


be doubted but. that a proper proviſion is made, ob 


that ſo there be no obſtruction in the circula- by 
tion of the fluid, and that the mode ef the 


pftopelled, and of the returning Medium 
15 are ſo differently circumſſanced as not to op- qc 


oy 


ce mals, it is as c that the led 
is in the form of darts or rays; Ppt ns we 
emitted with a celerity equal to that of light 
- from the Sun, i is ſufficient to penetrate the maſs 
ok the returning Ether, without either ob- 


may not improbably be ont rincipar” reaſon 
- Wy. the Sun was form'd fo valtty large, poſſi- 


Wn 
8 255 


__ poſe or obſtruct one another im their progrels ; 
and as the returning part is ; evidently in form 


ſtructing, or being itſelf obſtrafed. "And this 


"the more effectually to render it E capable 

kala ſuch a tatk, as that of milling up, 

8 it were, or attemiting the 

Kue af 6d Gg it to lüch an immens dif 
tance 


rebel the Fun been ER to 


8525 M Fxtraordinary purpoſes, a leſs 


ve been ſufficient.  _ 
educa WES Goap. XI. He tronſeribes 
255 ran 2 vegetable Statics, that Au- 
oe” . of ſeueral Experiments, ralariue 
reg dir, and in the fallnuing Chapter ex- 
leder ig prove. thet thes Air is ne other 
8 er , Lal Medium of Sir Haac Newton; 


\* but be feems. not ſufficiently acquainted with 


tt lle properties of fined [Ar 10 reaſon upon * | 


vid 1 
* — Nor could 1 erer meet with any 
one that was able to defend Dr. Halles s 3 
_ | ing, viz. to make out and explain what he 
means by fix. Air ſo as to render it intelligi- 

dle and ſatis factory. I cannot indeed fo 
much admire that the Dr. hianſelf ſnould ſeem 
fond of his own creature, as that he ſhould have 
many who: concur. with hien in fo unizatural 


$a ae as that of a franſpeciatim of the Ele- 


 - Pants. into each other. — In my humble 
eee before it was affirmed. that L fm d 
95 xed Air to "ealon e n 
= bielt have been ſhown wha cy rang cn 


Selk grateful, acknowled t 

dicigus Critics, for treating the prot: 
„in the candid. min they; hav 

CINe 


— 
, Ui ere 


( 28 ) 
done, but eſpecially for'the Character * 


given it at t "Concluſion. of theit Remark: 3 


in the following word. n 0 10 f! 
It is well known that many attimpits hape 
42 bib made towards reducing the variation of 
the Needle to ſome certain rule, but hitherto 
without effect. The Author before us ſees? 
to have diſcover'd the laws. by whicl-this* 
Variation is influenced, and in conſ- 
© of that diſcovery is of opinion that the bon 
© gitude at Sea may be found with greatagcu-* 
. **racy. The principal difficulty Allen from) 
the general imperfection of the Marinerty" 
<-Compaſs-needles, which are commonly uſed. 
His Theory is founded on a fu — 
c NE magnetic Pole, to —— the Needle 


Joints, makes a regular Revolution round the 
ole of the Equator in a certain nulnber of 


c We As to his mode of Calculation, it 
© were 8 1 07 to make it perfectly intelli- 
c vible wit 


of our Readers as are curious in theſe mat- 
ters to the Book itſelf, which is \evidently 2 
A Work: " Gentus, by no means” ee 
tical 
VN. B. Since the 1 of the Monthly: 
Review have thus endeavour'd to impoſe on 


the Public in ſo groſs a manner as they Hare 


done im the preſent caſe, tis my humble opi- 
F ought, in Jaltior to it, if they really 
| pretend 


out tranſcribing the greateſt part of 
bis Appendix, and therefore we muſt refer ſuch 


the \ 
of modern Philoſophers.” See the Cri- 
vie for October 176 6. vibe 
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aten eb knife of Elsktfltz, to Gar. 
ſent tiwbavl have ares — endeavbur d to be . 
them to, viz. that in order to Clear up tlie 
diſpute beten us on ſo curious, ſo iter ging 
and:copious 2faljet* as Electricity is allow d 
to: heziithat they would undertake to diſpute 
the point fairly, pro and con, by the channel 
of ctheir monthly Paper, and then, whatever 
objection they might think proper to make, 1 
wauld be ſure to reply to, and ſend it them time 
enough to be inſerted in their next. 
dence of this kind was ſolicited in 
my public Letter to them, . 
with their uſual Air of Contempft. 
However, were they now to make a reply, 
the ſame excuſes which they then made, would 
by no means ſerve their turn; that part of theit . 
dialects grown too ſtale to paſs current at this - 
Time: That Which they advanced 11 Lears 
ago, when 1 firſt ſent them the ſanie i invitation 
would by no means now -ferve the turn $I 
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LN tn foch as ſuppoſe it the TRE 

: 3 0 the Rrviewers to ſet every N 

Aut bor right; % pro they 2 5 e 
undertalten to pply every t ing they m 

ſee wanting in the Works of others. e 

* think it in enen ſufficient that they point 

out the principal defects in the Performayers 
* off _—_ miſtaken * Who would 
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e, I am well d that ; their 
Knowledge of Electicity 5s: too fu 
enable . . any thing, 
at againſt it by way of controwi 
lenge them and all their N . 
a fair and candid aufe, on the ſubject, and 
ſhould think it the greataſt 


ſetting me right 
prom. th not think to het, 2 oy re 
produce no proofs 10 the contrary: apt 
but Arguments more convincing will be e 
— d 32 are Nef Ex- 
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on 9 per 
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42 MILLE 8, and 9 Tortoiſe, e 208 
ELAER,, ZETHERIAL Ren or SUBTILE 
EDIUM, the phyſical cauſe of all the capital 
nomena in nature, 23. eſſential properties 

1 what, 25. inveſtigation of the extreme elaſ- 
ty and rarity of, 25, 76. the diſproportion 

* ge che natural ualities of, and of eommon Air, 
26. the m which propagates light from 


bf £ 


: the Sun, 27. of two electrical kinds of, 91. the 


conſtituent parts of, in bodies; of all. degrees 


rarity or purity in non · electrics i is Iooſe 
13 free; 100. K Hl fixed in electrics per; fen, 
101. ; 0 to antient /Philoſopher 10 different | 


* 


Aokkev, * Ste F the: docuine of | 0 44. 
Aix, common, the ei 
ER of, and of axther, 26, the medium 


of” 


I in, 109, 
e e f. bs 2 5 


on 


22 . communication with che external, 

to life, 11 3. Dr. Hales's experiments 
on e 116. electrical ſtate of, unn — 
progreſs of vegetation. 


Anima Munn, oß th Plstoniſts, 1 to — — 


ſubtile medium of Sir ſaac Newton, the ſame 


may be ſaid of the ap —1 paar, 134, 135. 
N * „ TOO 


ATTRAG- 


* 736; 
ion of che "rs. 


3 a 
* 


1* Ni D 11 N. 


ATTRACTION) and, Gavin Vr fed din the ſame 
ſenſe by the current Philoſophers, 35. unſuc- 

| ceſsfully adopted by Philoſophers; as a. firſt prin: 
 ciple, 41. different opinions concerning, whe- 
ther it be a cauſe or effect, 52, 64. in Philoſo- 
Phy, like Epicycles in the antiett aſtronomy, 
Vas a mere invention to ſolve appearances, 4. 
Dr. Samuel Clarke's diſpute with . a 
concerning, 41. 
AURORA BOREALIS, accounted for; 0. 
AUTHOR, his motive for again — — 
per., 3. his Eſſays ſtigmatized as heterodox; ib. 


and 31. cenſured as an innovator, 5. his definition 


of fire and heat, 7. repreſented as electrically mad, 
19. charged with deifying elementary Fire, at. 
proſeſſes himſelf an electrical Philoſopher, 31. 
. 3s an enemy to all parties in Philoſophy, ih. his 
reaſons for making quotations, 38. his reaſons 
for prefixing a motto to his Eſſays, 48. where 

. wrong in his principles, or deductions from them, 


vuVould be glad to be fer . x 19. his ſix An- 


damental Articles. 2 
Bacon, (Lord) his cenſure on 'thoſs Philo 
| who deny an univerſal mechaniſm of nature, 46. 

his Pneuma or Spirit of Ether ':92, 166. 
Bzccar1a, (Signior) accounts for the meteor call 

ed a falling Star, 121. e e 3. 


for hurricanes, I Sita 424. 


Bun wow, (F.) bien opinion of Coheſion, 4561. 
BorRHAAVE, (855 on heat and motion, 1 1 his 
account of Villette's mirror, FI 5490. 
Barbonz, (P.) his experiments on EleBtricity, with 
chis temarks on vegetation, „ 124 96 
Canes, (Bes) on motion, 15 E eic. 


Crane, 


/ 


IL N V NX. 


Cann; (Drl Sue, dig AiP with" bl, Leibs 
'nitz concerning g tttacti tion, At. 


Conir sro, — — | 1812. | of the parts df ear. 


ter, is ſtronger oriweaker according to the differ- 
© env! qualities of the adhering particles, 164. 
. 1 folidity; different in different bodies, 165. how 
—— 10. of metals deſtroyed by heat, 166. 


variouſly illuſtrated, 167. 
Corp, and Hear, compared by Lord Bacon to 
nature's two hands, Den 
Cow Mont, ſimilar in its office to Ye heart in 
the body, 136. 
Daus iel Aa remitkable one ith abe to the 
cauſe of gravity of our own bodies, 65. 
Droporys Onenes, Ae the exiſtenee of! mo- 
Aol, ED g/. 


EAR TR, of che effects of a perforarion through the, 68. 


EARTHQUAKES; the probable effects of electrie fire, 


126, 130, 214. the manner in which Hips far 
from land are affected by, 127. occaſioned by 
ſimple vibration or tremulous motion of che ſur- 
face of the earth, 128. evident from their chielly 
 aftedting che ſea coaſts and places along rivers, 

129. not owing to Tubterrancous fires of any 

thing — occaſions exploſions, 127, 129. 

Runcrrtcan Fix, deemed abſtruſe and - unins 

delligible, 4. equally pure with the ſolar, 7. in 

form of elaſtic air, 18. its eſſential properties as 

+ pointed out by Sir Jaac Newton, 25. conſider'd 

as the great vivifying principle of nature, 213. 
the caule of the great phenomena of Thunder, 
Lightning. Earthquakes, Whirlwinds, &c. 214. 
2 I. ady in Switzerland remarkably affected by, 


ar 218. a quantity of, ſufficient to fire ſpirits, | 


Collected from Us Har, | 220. 
Rrserkiens Fi viv, true and real Fire, x65: 75. 
82242 P P 1 ELEC· 


rr * 
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AJ NN © IX. 


— Phot: tehe rs U che, 3. di- 
* vide the elements into active and paſſive, , 76. 
advantages they are poſſefę d f teyond other, 1. 
Exxerzierr, a great number vf experiments i in, 
not abſolutely neceſſary, 6. negative gtd pe tive, 

, -= what, 94, 98, 194. natural "what, 131. the 
Principal appearancęs of natural, ;-obſerv'd by the 
antients, 017 yo plat zz. 

” Purpurapy Fire, an univerſal agent, Gecupies 
all ſpace, 18. its ling for claſticity, and cis by 
en ng force, 1g. "ought to be 

ce eſteemed as facred 5 21. 
Falxixo Bois, . the laws obſerv'd by, 63, 2 

method to inveſtigate the time of, to fie 

the center of the earth, 65, the moſt promiſing 
indication of an univerſal plenum, -- ot > 69. 
rx, the meteor of 5 Actoidtited for; 121. 
21 Fine, zn element and conſequentlya permanent prin» 
ciple, 7, exiſts in the pores of all groſs bodies, ib. 
ſubſiſts without a pabulum, i-. clerical, equally 
881 with the ſolar, 10. definition of, 


„either 
paot or gold, 8. eſſential properties of, are rarity 


and elaſticity, ih. and 76. in the great- 
* _ eſt cold, 15: elementary, An uniyerſal agent, 
60 3 octcupies all ſpace, 18. its extreme elaſticity, 19. 
2) > ought'ro be eſteem'd as ſacred, 11; the grand 
| -n defideratum of, being diſcover d, or reaſoning i is 

no- & Priori, 43. but one kind of, . is the 
cauſe of motion, 52. large ball ef, obſerv'd — 
Admiral Chambers, which terminated with 

29 ploſion equal to 190 cannons, 122. Netectrical, 
% from Dr. Prieftley's battery, er over Di ſur- 
Tho ol ee of the water to arrivę at his braſs tod. 130, 
"LUID, electrical, elaſticity” the mechanical cauſe 
oe vid fits expanding force, + CGE 


O91 „eee en Patngipl gs, 9 75: 
92 


* V 2 0 


IN AE K. 


urusz n a proſpedt, of ever. moving Bi 
ein avilieg bag i αννMẽÜuν eu » 2245; & ſeg. 
J AVI EATING BD, tendency; of, erronepuſly ac- 
i T and. repelling force 


0 01 Fern zn de bodies. themſelyves by.abe. current 
2405 'P iloſc rene? i 50. 
GRAVITY ATTRACTION, WR” in. the ſame 


I * ſenſe by the current Philoſophers, 345. - Sir Jaa 
291 g Neu,]. s . on the cauſe of, 37 cauſe 
0 0 b exemplified b y the acceleration of talling bo- 


o dies, 63, 182. or rr bodies 
towards the center of the earth accounted for 


* 


3 e an exteriar preſſure, . 5463.4 EY Wn 4G Is 152. 
1 ). his experiments on fired an, 116. on 
dy. % 117. 


"Bavzronng, (Mr. ) his experiments e on fiſhes, 108. 
w_—_ definition of, 9. not an eſſential but acci- 
ad dental property of fire, 10. and cold, compared 
by Lord Bacon to nature's two hands... £4: 2d; 
Hogsreanss, have an electric origin, 124. par- 
© rig ticular account, of one in the ane. 12g. 
lex, replete with fire 10. 


lonzs, 1 ) concerning mechanical agency 44. © 


5 . (Dr.) ſuppoſes motion eſſential ta matter, 
er and at the time endeavours to expoſe the 
ſentiments of others, 1 38. calls motion the no- 
bleſt affection, that body is endued with, ib. 

all + pet i the characteriſtic whereby W are diſ- 
„ dinguiſhed. from the brute creation, 222. 
:> Lunz Puta, manner of charging the, 94: further 

' \--+-2Explained, 95. Lan en how 8. 


aut 20: DIM7890 -. T ks. 
00 eee method to preſerve the- human — 
from the ill effects o-, 1. (217. 


| Macrocosn, or great. World, 166. cixc ation 


5 DT the, as neceſſary as in the mere. 1 16a. 
IAG>- 


— 


END B. N. 
MAGNETISM, Suppoſed to s produced by the 


fame cauſe, as that of motion, gravity, coheſion, 


Kc. i., e. the ſubtile elaſtic ther, 174. 
Maenzrs, artificial manner of caaftrustingt, 5175. 


MAaMBRINO's HELMET,. "STOOD + att 85. 
MATHEMATICIAN, it is equal to the,.. whether his 
- firſt Principles be real or imaginary, - | 60; 
MarTER, inactive and quite motionleſs, yet active 
properties are aſcribed to it. 661. 


Mz cHaxicaL Acrncy, the doctrine of, 44. 
Mrrzoas, different names given to, by the inha- 
bitants of the mediterranean coaſts, 133. the 
three pointed extremities of the ſteeple of Plauzet 
atly appear d in ſtorms, ſurrounded with a 

| of flame, . 
Mickocos u, or body of man, thought to be and. 
to the macrocoſm, 1 f compoſed of ſo· 
Maw. ERNS,, * Writings ſtored with e 
againſt the poſſibility of a mechanical agency43, 44 
Mon k, (Dr. Hemry ) his bylarchic er or 
univerſal ſpirit of the world deſinead, 136. 
 Morion, different opinions concerning. 1 37. the 
nobleſt affection that body is endued with accord - 


mechanical cauſe of, not to be explain'd till the 


diſcovery of the ætherial fluid, 148. the princi- 
ple cauſe of, among inanimate things, is che der 


ſtroying and reſtoring the equilibrium, 149. 
MvuscHENBROEK, his accidental diſcovery of a mes! 
thod of charging glafs ne... 
NATURE, operations of, performed mechanically, 44. 
Nx Wrox, (Sir 1/aac) hint of, in his Principia, re- 
lating to æther, 16. feu of the followers of, have 

app! lied the fubtile medium to the phenomena of 
Are, 22. his 18 in regard to the truth 


of 


* 
4 


ing to Dr. Keil, 138. Zeno's ſentiments on, 140... 


of his own philoſophy, /56;" fluctuated between 


_ [two'tconttaty inions, 37. his followers never 
.- attempted 7 cxatmine the natute of the electrical 
fluid, 55. method of computing reſiſtances, 
bg. his ſecond rule of reaſoning condedhhed,y 14. 
his dectrineꝰ of Coheſion, 152. 
Nor Er, be) his fimultancous efluence and 
uflucnce of a fluid matter 93. 
Præburun, the effects of 'n, When made to wing 
in air, Water, or mercury, 84, 
PHYLUSOPHER, Paradiſe of a, uy conſiders the 
gradual riſe and improvement of the human ſpe- 
dies till the arrival at manhood, 223. the * 
greſs of which will by no means end with this 
- hfe, ib. his abſtract knowables, what, 224. 
. eleftrical, tenets of an, 39. advantages of 
an, deyond others. __ fundamental Principles 
bfian,. ? tn 10 75. 
Rsesernr, true, and true Religion cannot ; poſi- 
bly be at variance. | 238, 
— current, contradictory Principles of the, Gr 
couraging, 34. inconſiſtencies ' in the, 36. 
founded on an univerſal Vacuum, and 41 mut Sf 
- attraction of the f matter, 222. 
electrical, has but one kind of wig © 
the Fondamental Principles of, 75. is foundet 
on at umtverfal plenum and an U force,” th, 


Faun . 171. has certain pro- 


. perties io with gold, pot bes "1h, 

NUM, univerſal, what, 73. y oppoled, 

83. according 0 e re hers there, 
is an univerſal oo 7217 
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 PrRIETWLEY, (Dr.) 8 univ 


IN ADE NX. 


verſal, on the rte e he earth, Wu 


91 Da. 
ality of the elec-, 
tric phenomena, 120, his deſcriptions.of a hux · 
ricane in the Weſt- Indies, 125: e 
quake, 131. his natural electricity, * aer 
count of remarkable appearances in 
of Cæſar, 132. his opinion that chai: 55 
is an univerſal principle,” 1434 
QuIcCKksILvVER, the freezing, of, requires the grent- 
eſt degree of cold, 3 495 168. 
QuoTaTiONs, apology for making, 1 4 
W the er of. them in the 
preſent publicatio 25 Wr 
RRVIZ WIS, 1 of on \ the Avimadrertiona; of 
the Monthly, b way of dee 238. and of 
the Critical ES aug 
Rowninc, (Mr. ) on the ſentiments of 'Des Curies 
on motion, inne 
SASH-PANE,. nher of chargion be, AGERG4E1 
ls be definition = a complete, ; 105. 
EPTICISM, A nat conſequence of being taught Srv 
philoſophy by different Maſter ,, 15. Sur 
Soha 3 whether the doctrine of a plurality at 
_ of, does not appear romantic, 76. the do&rine : te 
of a plaralizy of, defended, 7% xeaſons Which to 
point out a — of. of a plurality ol, ib pl 


| conſider d as concave pheres, 5 £ 36519 __ if 
SounD,, conveyed by common air, ES ff 
SpixiTs or WiINꝝ, pure air orfire ing liquid form, 1718. pe 
STEAM, 9 of che primary. air, fit and rs 


water, 31. its elaſticity cauſed hy fire, 6. pe 
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be An 150 


Sun, Diameter of the, 1 


sr s Thas Hüstee, whether l it was kenne bo be pr 


Ss Ig ug MR, 1 


have e nech Tönen with the * 
phe We Würfe of obfervar © 
tone with) N a fort of; miſt proper, . 


anch worſted together, ee to make the” 


experiments I 154. -fome general rules in 
the, iu making the experiments, 1b. 
x ax peririents wirkt the, influenced by the wes- 
ther TB Y. the hand more convenient than the 
— making the experiments with the, ib. dif- 
ferekce&in'the colours of the; viz. black and white, ' 
abſolutely neceſſary to make the experiments ſue- 
ceed; 188. experiments with the, fucceed beſf ©- 
when both are of ſilk, 190. the whole proceſs * 
with the, 191. of poſitive and negative electri- 
city-' with the, 193, 194. when combined, are 
ſomething ſimilar to the Leyden Phial, 198. the 
electrical Phial may be charg'd from the, We... 
of electrical eoheſſon with, 201, 209. 
ments with, to meaſure tlie ſtrength of the cohes* 
ſion, 204. + accidental: diſcovery of the, adhering 9 


to other bodies, 6 206; 0 
range SON, - Dru) his Enciments on motion, 37. d - 
' 24 N 4 1 * Tu of 
Sronkpe; CD#:) his opiriio ob carthiquakes, 126. 120 


83. circumference of the, 165. 
ared of the greateſt citele of the, 25. ſuperficial FEELS 
— 5D, ſolid contents of the, ib. the circula- 
tor in the matrecoſm, 1 5 receives a conſtant ſup- 
ply: of elementary fire, 0. the cr mund, 156% 
if at as great a diſtafer from the earth 48 he 
fixeg: ſtars are, it would appear but as 6 ar 
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perty furniſhed; or fbr ever to remain empty, 52. 
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Tipzs, a hint SEN GS * Ma we Ms 
Vacuum, demonſtration of a, wrong, 84. 
VIILETTE's Mik ROR, its ſurpriſing effects, 170. 
Wates, the pores of, replete with fire, _ 
WarTER- sous, an account of, 1 N fe 

an electric origin, 
ane his ſentiments on motion, — 
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Aquatic, watery, or belonging t0 Hor uber. © TIments. 
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CLOSSARY; 


O R, 
EXPLANATION 


Of the more uncommon Won Ds. 
A 


BSTRUSE mt eaſy to be underſtood, difficult. 

Accelerate, to haſten, or increaſe motion. 
Accumulate, fo beap up. * 

Adequate, equal, proportional. 

Ether, a more pure and perfeli air than that of the 
Atmoſphere, the ſubtile Medium difcover'd ty by the 
electrical Apparatus. © : f 

Annihilate, 70 bring to nothing; to teflrey utterly. 

Analize, the reducing of any _ zo its firſt Principles. 

Analytical Art, Algebra /o call d 

Antagoniſt, an oppoſer, or adverſary. w 

Apparatus, à collection of inſtruments ted to few expe | 


Arcanum, @ ſecret. 

Area, the ſuperficial content or meaſure of * thing. 

Argument, a reaſon, or proof. 

Atmoſphere, the lower part of the region of the air, 

with which our earth is ſurrounded. 

Attraction, @ drawing of one —_ to another. 

Attrition, rubbing, wearing, or fretting. 

A a plain, ſelf evident. truth, or * 

242 Cap- 

| Z | 
| . 


6 1 8 A v. 


E. 


Capfſula, tbr chſe or big of amy bing. * 81 (1 


Caviller, one who'palls WIG Þutlds: 


Celerity, fewiftneſs. oO 


 Centriperal, whatever compels things Howrds 


center. 


up" HobLing ig 


enn Ms place. 

Center, a point equally ven fan either of ſbe * 
mitits of a line, figure, or body. 

_ Centrifugal, that endeavours to fly or go from the center, 


their 
18 4 


Chaos, @ confus'd Ae * things of e eee 


34 


Circuit, any figure that 


ns and ends at the ſam 


point, as à circle, ellipfis, 8 KJ. 
Coagulate, 10 congeal, curdle, or thicken: 
Coalition, 2 growing together of parts in one maſs. 
Coheſion, tbe afion whereby the conftituent particle; 
of natural bodies are connefted or joined together. 
Colliſion, 4 ſtriking of one thing againſt another. 
Combuſtible, am thing that eaſi Hy takes fire, as oil, &c. 
Concatenation, 4 linking, or tying things together. 
Concentric, that bath one and the ſame center. 
Condenſity, the reducing a body into a leſs compaſs. 
Condenſing Phial, be collettor of the elefirical fluid. 
Cone, 8 ſolid doch, that: bas a circle for ils baſis, and 
is terminated in a paint at the top faked we vertex, 
8 a conſequence or deduction. 


Conſtituent, an eſſential part that compoſes. any thing, 


Contraction, a drewing up or cloſing togetber. . 
Converging, an en awieg towards each other, 


Corollary, 4 conſequen 
vm ſome antecegent 


3 ax drown or matt 


81 » Corpuſcles, the ſmalleſt part of Gs cal ae a body, 


Fee ite ſeſt or pred of the truth on eee ef 
Colinary, belonging ta 4 kitchin. 


urrent 


een in 10 N i a g. 


rden r if 
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Peri” y. the preſent eftabliſh'4 8 Philoſophy, 


One. 
Pata, 


. 


SAR 


C. 


imaginary 
an IJ - ftati0ns: and retrogradations of- | the Plancts.: - a 


Yy #LOSSAMY. 


D. 
1 * gives « 2 grond in I 7 ops Gow. 
1 2 D 5 de ph 40 thin es 


Deſideratum, ſomething — or fark — 
landes, expanding- to Ne OG dt en common. 
S d- e 5 : E. 
wk . \EMauvia, [anal particles of matter dot ho of fre bodies. 
Egreſs, the ali of going out. 


Elaſticity, a ſpringineſs or Power. to recover. its. for- 


aner place when bent. 
Electrical Fluid, or Medium, the medium diſcovers 
by the elefirical apparatus. | 
8 Philoſophy, founded on the er of wort 
ments, or the diſcoveries mage with the elefrical * 
pas atus. 
e the property that anber glaſs ſulik uus 
| &c. have when rubbed. 
Electrometer, an inſtrument wherewith a aſcertain the 
meaſure of. the force yk — | 
+ BleQrigs per ſe, thoſe bodies in which: the clefrical 
5 . fluid is fed, 
Wn ire, fire PA pure, e Gs 10 282 ſmoke 
e es. SAL x05 
r in natural philoſophy, Fake al anmix d: the 
Int principles or ingredients whereaf bodies are com- 
ud and are conceiu d to be fimple and homogeneous, 
wa © NIN Alitile i circle invented to. ſolve tbe 


Equilateral, a figure whoſe des are all equal. 
+.Efeatial, ibe nature, WITS: or- — 7 thing. 
v9 .  Expanſe,-the. firmament- er beaven. , 


ee full of. * 
Fermentation, an en en 5 the ſmal inſenfiols 
00d particles of a mixed body. Fluxion, 


rude? 4 


G L o s. s A R. . 


Fluxion, 4 flowing or running. 
Factitious, artificial, . conntetfeit. * 
Focus, the point of convergence ur 55 Slane 15 
rays meet and «roſs the avis after the " Feſt aft, anton 
the glaſs, or reflexion by means of A torteave. mirror 
Force of Gravity, that quality which cduſetb ace, 
tend to the center of the earth, or to each other. 4 as 
Foſſils, all bodies that are dug out of 8 earth. 


Friftion, rubbing or n pl 


7 7 


Friblers, captions, amen, e 
G:; . n il 
Genus, the — er general name compretenting the 


ſpecies under it. 35 5 
Geometry, the art of menſuration. IR 
Gravity, weight, &c. . 
Gravitation, the Preſſure or ation. — ly. 

pon anotber that is beneath HE 1 


H . wb, : oh 
Heat, @ peculiar — of fire excited by a paul. 
trition of its particles. | : Wi 
Hemiſphere, >alf of a ſphere. «(009090907 
Heterodox, contrary to receiv'd opinions. . 
Heterogeneous, cmpoumdad of things of 4 Urn 
nature, kind, or quality. | 
Homogeneous, of the ſame kind, nature and erties. | 
Horizon, that great circle of ibs ſphere, whteh Lc 7 
the upper bemiſpbere or half compaſs of the heavens 
eobich we ſee, from the lower hemiſphere that i is ander 
us, and bidden our fight.” © 
Horizontal Parallax, tbe difference between the true 
and apparent horizon. 1 
Horſe- laugh, à noiſy roar when argument fails... : 
Hypotheſis, @ ſuppoſition. pn ook 
HP. a maſter mou = over critical. | 


. 
A 


— 


\ Ji 
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8 a Py . W IF 

Immetg d. 'dipj'd or plunged into. 2. eB 

Immutable, unchangeadble, fixed, n 

Impel, driven, or thruſt forward. 

Impetus, tbe degree or farce of motion e ae, 
one thing by another. 


Impregnate, 1 imbody, ſoak, or drink in. 
Impulſe, puſbing, or driving forwards. 


Inanimate, without life or ſoul, lifeleſs, dead. 
Inculcate, 10 inftil, repeat often, or get by little and 
little into a perſon's mind of underſtanding am OS 
that we would teach or have him remember. 
Incurvate, to how or bend. | 
Indefinite, . unbounded,” unlimited, unrefrain'd; we 
Inexplicable, that cannot be unfolded or e 7 
Inflammable, capable of being ſet on e. 5 
Inflect, to bow or bend. 2 
I free, boneſt, open, Arr Jes | 


Ingreis, entrance into. 


Inkerent, — enn | 
Inſulate, cut off from all communication ith py earth. 
Interſtices, the pores of a body. : 50 
Intumeſcence, ſwelling, riſing, or Puffin ml 

' Inveſtigate, tracing out, * ROT et 4 Maps. 


Latent, Ws AF 8 . 
Laudable, praiſe worthy, commendable. . A I wel 
Leyden. Experiment, tbe glefrical. mie; FA 
alle by ws _— AS: I, 
e 
Manoeaſn m, 8 great ey or OW univerſe, ir in 3 I 
_  fradi/kiunHion to the — or body Y Wwe; 6445 
Mats, 4 beup or lump"of am thing. we 
Wer any thing compaſes of matter or hene 


Medium, 


0 LOSS 4A A x. 


Medium, that peculiar conſtitution or frame of any 

| r S . 

Meridian, à great circle paſſing tine tbe. poles, of ile 
world, and both the zenith and the f è 

Metaphor, à figure in Rbetoric by. which: we pt. e 
ftrange and remote word for a Proper one. 

Microcoſm, a little world, i. e. the bady. of a man, /o. 
call'd, as a kind of compendium of the Pu At e 

Mundane, of or SF to. * eee l bs 


XS - = —_ = „ 14 6065 + 
N. 5 in iin, 
Nadir, that point of the heaven mbich 15 2 ad. 
our feet. * 44 its "$413 53-5 


Nature, the <ohole K nate beings; and rg 80 
orderly and regular ſucceſſian and nee mo one 
thing out of, or from anotber. 

Negative, @ denying, or gain/aying. pics : 

Negative Electricity, a mode of - the dnia fluid % 
which in pat ticular W . as if n - 
fate of want, 1 

Non electrics, thoſe bodies in which che elefirical uid | 
it not fixed, as metals, water, animals, vegetables. 

Noſtrum, à ſecret in am art or TP brown to few.” 


Nane ee nee e eee 
f 18 3 * 2 e. OG 
Oblivion, forgetfulneſs. & 4 AS 00 N15 oh 


Occult, dark, hidden, unknown, a 4/42 en 1 
Ocular, belonging 10 = 256 or fight. ware. 1 c 
Optics, the ſcience of. ifion a % \ a #5 JOEY 
Orbit, the line deſcribed by an thing A * round.” * 

in aftronamy it is the path in which a planet moves. 
_ Ore, metal mix d with the earth of the mine; wnrefin d. 
Orthodox, hut is of 4 true or right opinion or belief. 
Oſcillation, 4 ſtinging up and dawn, ar vibration 
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e 8 e i KARP Es n ee 
Parallax horfzontat, h Aenne between . a 
en app bon... 
Perforation, 4 boring g ibrougb. (AF | 
Permeate, tv penetrate3nto or bio the pores of anybols 5 
Pervade, 1% 5 16h 42 
| Phenomena, appearances of meteors, or any other few | 
in the air or beavens. 
Phyſical, natural, belonging to natural philoſophy«- 
Plane, any extended flat ſuperficies. 
Plane of the horizon, the plane that bounds the fs. 
Pneumta, tbe fine fpirit or eſſence of ether. 43 
Pneumatics, zreats of the properties of the air. 
Poles, the points upon which the imaginary axis of the 
world, or any particular globe turns. . 
Poſteriori, a mode of arguing from the effeli to the cauſe, 
Predominant, bearing chief ſway, or over-ruling. ' 
Primel eonductor, that which condut3s the ao; 
fluid. immediately from the excited glaſs globe. 
Primum mobile, the principal or moving cauſe. 
Principle, ibe fr cauſe of the being or firemen « 2 
any thing, a motive or inducement. - + 
Priori, à mode of arguing from the'cauſe to the e Je 
Problem, ſomething 5 to be done, and is gb 
underſtood of conſtrufting mathematical figures, and 
demonſtrating the truth and reaſon ef. the proceſs uſed 
40. Effect 11. 1 ebe 
Projectile, thrown or caſt with a 8 ba 
Propell'd, driven forward, or thruſt afar 0 
Proceſs, the whole courſe of any qua experiments 
Pro re nata, occaſionally. Ve 
Pulſion, e * gra any. thing . a 
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Rarity or Rareneſs, he thinneſi of the , 
"Realize, 10 make, cauſe, or Oy ape from. 
Recede, to go back or retire, to nm 07 
. Recels, à retreating, going back, or e 
| Reciprocal, mutual, | that is return'd an both - 
Rectilinear, any figure conſiſting of _ lines: tales 
. Redintegrate, 10 renew or make afreſd. 
| Reflection, the returning back of rigs of peat or light, 
. .. by friking upon @ bard body. S bio qe 
Refract, 10 break back again, to reſiſt. n ws 
Refraction, the breaking of the nataral courſe of u ray. 


Refrigeratory, a vefſel-to cool things in. Naupẽ 
F 


Reprehend, to reprove, or rebuke. 
Repulle, to refit, refuſe, mea wir "WY 
Reſpiration, breathing; an alternate dilatation * con 
5 — thorax, whereby the air is laben in by 
... the wind-pipe, and by and by driven ont again.” 
2 a certain expanſion of r . fee. 75 th 
Our Sat e 5 


Rererten, TN or . talk, edits . ee 42 
— n orderly and regular moving round on ur. 


. * Jt 
#., 


| Ie 6” 5 nar, 
# —— raging or brafing 
1 
8, 2m $249 v2 
8 Jing carnef in, for any thing. 
. $choliury, 4 remark or abſervation made upon 4 pro- 
Poſition, or conſequence drawn from a demonſirdtion, 
Secretion, the ſeparation of one fluid from another in 
the body of animals and vegetables. 
 &egment of a Circle, 4 part cut off from : . : as I. 
3 to * or put apart. It 
6, the” radius * r half of the acm 
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Semi>wetals, » mE bodies, daf weine, Lach a. 
antimams bifancths,: Re co 89> 1 
Solar, or hab Tort} Sian: en 
Sophüm. 4 aug reaſon, or one N has 0: ar 
4 — and nut the reality of truth. 
Sphere; Gh or round body, contained HATER «0 
tinued regular ſurface, from the center where, wo, 
ad Arbe far fate all Ines drawn are equal. © 
Spheroid, a ſolid figure, ſomewhat repreſenting 4. Mee 
but not perfeftly round. 
"that turns round lite a ſertw "7 fool fi 
E uare, a geometrical figure c Af four FY 
Square, firiet Remarks.” 8 o 
Subduple, any thing that is half of anotber, as the vact 
is the 3 8 75 or as the Number 


2 18 
: „ the 9 of folid and dry bodies 25 fre. | 
„ Sublunary, under the Orb of ibe Moon. 
Subtile, bin, fine, light, pure, mice neuen 
; all groſt natter. ee 


Subterfuge, an excuſe, pretence, n fr, Er. 
Subterraneous, that gs. ov the furface of the Earth, 
Succinct, brief, Mort . N # h as, 
. Sui Generis, of its oon kind. 4 
Syſtem, a compleat treatiſe, hot of any art of fence, 
Synkheſis, compoſition,” or joining things" in 4 — 
manner together. 
Synonymous, two names which have but one mean 
Sexagenary. Arithmetic, hat which proceeds'by 2 


2 66, the divifionof Circles into 60' — every Arve 
| into bo minutes, RING ba ſeconds, SK. 
n A deln e end N 31154 
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Tangent, bende Ab er 2 PTY 
pendicular to ſome Radius or Semi. diumeter: 


Tangible, whatever is the SY the We felling. 


une Tens 
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Tenet, a dofirine or opinion. | 
T erraqueous, belonging to the N Water od | 
Teſt, à proof or trial alſo's Viſſel fer refining metals, & c. 
Theory, the contemplation or uch of any art or. ſcience, 
without n 
Thermometer, an inflrument ts hew the ſeveral de. 
grees of beat and coll. 
T horax the breaſt or. cheſt, containing the beart, longs, 
— | 


Toiſe, 4 french meaſure about the Jength of Ax Pat. 
Torricellian, the device of the Quick/ilver + weat 

Glaſs, ſo call'd from the inventor. z 
Tranſmuration, changing or converting one inc or 
ure into another. 
| e, the changing fe one « pece into anther, 


Vea Oih, fat, greahs, &c. 5 
Undulate, 10 flow in waves like water. 
Iniverſe, tbe whole Creation, the * or fg 75 mate- 


rial beings. . b 
Vacuum, 4 Goes divided of all body. l 
Vapid, palled, deaden d or grown flat. 
Vapour, a watery exhalation. . 
Vegetate, /o grow as Plants. 

Vehicle, @ general name for - which ſerves to 70 CAR 
ber bear any thing along, as the Serum is a Vebicle for 
the red Glabules of the blood. 

Velocity, that fwiftneſs by which a ach Paſſes a certain | 


ſpace in à certain tine. 
Verſed fine, that part of the 7 of a Circle which 
is comprebentled between Joe ne and the T, * of 
2 Arch. 

Vertex, ibe ſummil or e part of any thing. 
Mbration, 4. very * and u motion rf: ay: lid 
oye of bodies. Udine 
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